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INTRODUCTION 


Model DY-2901 Input Scanners, serials prefixed 244 and 
Model DY-2902/3/4 Input Scanners, serials prefixed 251 
incorporate several design changes resulting in improved 
operation. 


In addition the specifications for the upper limit of the sig- 
nal circuit voltage range and the measurement delays are 
changed. The upper limit of the signal circuit voltage range 
is raised to 500 volts rms, 750 volts peak; the measurement 
delays are changed to 25, 50, 120, or 910 ms (approx. ). 


The General Description and Installation & Operation instrue- 
tions in the accompanying handbook apply except as follows: 


a) The measurement delays and upper limit 
of the signal circuit voltage range are 
changed as previously described. 


b) The wiring of several connectors has been 
changed to provide more flexibility in inter- 
connection of the Scanner within systems. 
These changes are described in the follow- 
ing section. 
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CONNECTOR FUNCTIONS 


The connector functions as described in Section 2.1 and Tables 
4,1 through 4.7 in the accompanying DY-2901/2/3/4 Input Scan- 
ner handbook are changed as follows: 


J101 


m 


a) 


The "ohms" delayed output connector, J-113 is 
changed to a five pin connector, XLR-5-32. This 
change provides for compatability with a DY-2410A 
AC/OHMS Converter. 


The following lists changes to connectors J101. J1i03, 


J104, J201, J202, J203 and J204 (Tables 4.1 ti oh 
4.7 in the accompanying handbook) 


CHANGES TO CONNECTORS 


DY-2901 INPUT SCANNER, Serials Prefixed 244- 
DY-2902/3/4 INPUT SCANNERS, Serials Prefixed 251- 


Routes section A program common KlJ position 26 
to K1J arm in DY-2902 when DY- 
2901 is in 'Home" position 


TABLE 4.1 J101 PIN CONNECTIONS 


CHANGE INTERNAL 
CHANGE DESCRIPTION TQ DESTINATION TO 


25 ms time delay from DY-2902/3/4 R234 
50 ms time delay from DY-2902/3/4 R233 


120 ms time delay from DY-2902/3/4 R232 


Output pulse initiated at termination R230 
of time delay multivibrator (coupled 

through Q208). Used to gate a DY- 

2401A Integrating Digital Voltmeter 

or equivalent. 


Channel advance pulse J104-m 


pp ene s etna 


J103 


0 


J104 


TABLE 4.1 J101 PIN CONNECTIONS (Cont'd) 
CHANGE INTERNAL 
CHANGE DESCRIPTION TO DESTINATION TO 
Spare (Spare) 


Channel advance pulse for CONTINUOUS S202B, 
or SINGLE SCAN mode. pos 4&5 


Output pulse initiated at termination of 
time delay multivibrator. Used for over- 
load reset for DY-2401A Integrating Digi- 
tal Voltmeter or equivalent. 


TABLE 4,2 J103 PIN CONNECTIONS 


CHANGE INTERNAL 


CHANGE DESCRIPTION TO DESTINATION TO 
-26 vde from DY-2902 when DY- CR3 
2901 is at position 25. 
No change A1(22) 
— vde when DY-2901 is at position K1E position 25 


NOTE: Pins e and g must be jumpered 


in the last Scanner used in the series. 


TABLE 4.3 J104 PIN CONNECTIONS 


Program Board Row A15 output PB, Row Al5 


TABLE 4.4 J201 PIN CONNECTIONS 


J201 CHANGE INTERNAL 

PIN CHANGE DESCRIPTION TO DESTINATION TO 

© 25 ms time delay from DY-2903/4 ne change 

U 50 ms time delay from DY-2903/4 no change 

Vv 120 ms time delay from DY-2$03/4 no change 

Cc Routes gating pulse for DY-2401A J-202¢ 
Integrating Digital Voltmeter. 

d Spare J 202d 

m Channel advance pulse J-202m 

n ~~ Routes output pulse for overload re- J-202n 
set of DY-2401A. 
TABLE 4.5 J202 PIN CONNECTIONS 

J202 

PIN 

¥ 25 ms time delay to DY-2901 from J-201T & P.B, 
DY-2902/3/4 row Bl 

U 50 ms time delay to DY-2901i from J-201U & P.B, 
DY-2902/3/4 row Bl 

V 120 ms time delay to DY-2901 from J-201V& PB, 
DY-2902/3/4 row Bl 

c DY-2401A gating pulse J-201c 

d Spare J-201d 

m Channel advance pulse J-201m 

n Overload reset for DY-2401A J~201n 
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TABLE 4.6 J203 PIN CONNECTIONS 


J203 CHANGE INTERNAL 
PINS CHANGE DESCRIPTION TO DESTINATION TO 
e -26vde from DY-2903 when DY- J204e 


2902 is at position 25 (channel 50) 


g -26 vde when DY-2902 is at posi- ‘J 204g 
tion 25 (channel 50). 
NOTE: Pins e and g must be 
jumpered in the last Scanner 
used in the series 


TABLE 4.7 J204 PIN CONNECTIONS 


J 204 

PINS 

e -26vde to DY-2901 when DY-2901 K-1A N.O. 
is in position 25 & DY-2902 step- 
ping switch coil energized. 

g -26vde from DY-2901 when DY-2901 K-1A Arm 


is at position 25 (channel 25) 


THEORY OF OPERATION 


Referring to drawings C2901-1049, D2901-1048 and Figure 4 8 
in the accompanying handbook, the bi-stable multivibrator (Q202 
and Q203) and the relay circuits, K201 and K2, have been re- 
moved, These changes also remove relay K2 from the DY-2902/ 
3/4 stepper control circuit, as shown on drawing A2902-1011. 

In place of the multivibrator a silicon controlled rectifier circuit 
(SCR201) is used. The silicon controlled rectifier is a 3-termi- 
nal, bi-stable device that can carry a relatively large current. 
The rectifier is turned on by a positive going pulse applied to 
its "grid," and can only be turned off by interrupting its holding 
current. (In this respect, a silicon controlled rectifier acts 
like a conventional thyratron). 
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In the DY-2901 operation, a negative-going channel advance 
pulse is amplified and inverted by Q201. The amplified and 
inverted channel advance pulse is coupled to the silicon con- 
trolled rectifier SCR 201, turning it on. When SCR 201 turns 
on, stepping switch K1 coil is energized via the K1A off-normal 
contacts. At the same time relay K301 is energized via the 
K301D contacts. The ground return for K301 is via the K202B 
normally closed contacts. In addition the K202B normally closed 
contacts connect chassis ground to pin n of J104, 


The output of Q201 is also coupled to the 60 ms one-shot multi- 
vibrator OS1 (Q202 and Q203). The amplified and inverted chan- 
nel advance pulse causes the OS1 to switch to its unstable state. 
biasing Q204 into conduction. After approximately 25 ms, K1 
de-energizes and the stepping switch steps to the next position. 
However the -26vde from the measure bus (assuming the channel 
selection switch is set for a data measurement) does not change 
the one-shot multivibrator OS2(Q206 and Q207) to its unstable 
state until OS1 returns to its stable state. This action is caused 
by the conduction of Q204 during OS1 on time, causing the -26 
vde to be dropped across R207. (This prevents double triggering 
of OS2 due to contact bounce of the stepping switch.) Thus 60 
ms after the channel advance pulse is applied to Q201, OS2 
changes to its unstable state, which energizes relay K202. When 
relay K202 energizes, its B contacts close to the normally-open 
side and the ground return for K301 is removed. Removing the 
ground from K301 causes K301 to de-energize and the holding 
current for SCR201 to be interrupted. Thus, SCR 201 turns off 
and awaits the next channel advance signal. 


Relay K202 remains energized while OS2 is in its unstable state 
The time OS2 remains in its unstable state is determined by the 
programmed measurement delay When OS2 switches to its stable 
state, a negative going pulse is applied to the base of Q208. The 
output of Q208 is routed to J104 pin p and J101 pins n and ec. 
This output pulse may be used as a gating and overload reset 
pulse for a DY-2401A Integrating Digital Voltmeter, or similar 
instrument. 


The stepping switch circuits for the DY-2901 and DY-2902 have 
been changed as shown on drawings D2901-1042 and D2902-1010 
respectively. When the DY-2901 stepping switch steps to its 
last channel position (25), -26vde is routed via J-103 g to J-204 
g on the DY-2902. The DY-2902 stepping switch coil (K1) is 
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then energized through the section A interrupter contacts 
Energizing Ki in the DY-2902 causes the -26 vde to be routed 
back to the DY-2901 via J-204e and J-103e to the last channel 
position. Assuming the channel selection switch for that chan- 
nel is in the measure position, the -26 vde is routed to OS2 as 
previously described. When the DY-2901 steps to position 26 
(home), the -26 vde is disconnected from the stepping switch 
coil (K1) in the DY-2902. The DY-2902 then steps to its first 
channel position (channel 26). The DY-2902 then continues the 
scanning cycle. On the DY-2902 last channel position (channel 
50), the -26 vde on its stepping arm is routed to the 25th switch 
arm via the DY-2903 This action is similar to the routing of 
the -26 vde via the DY-2902 when the DY-2901 has reached its 
last channel position. If the DY-2902 is the last in the series 
of Input Scanners, the -26 vde is routed to the DY-2902 25th 
switch arm via a jumper between pins e and g on the interlock 
connector for J-203. 


As previously described, relay K-301 (drawing C2901-1041) is 
energized when SCR201 is turned on by a channel advance pulse 
When relay K301 energizes it self-latches through its section D 
contacts, Diode CR301 maintains the relay coil current while 
the section D contacts are switching. Section A contacts of re- 
lay K301 energize relay K3802. While K302 is energized the Ki 
stepping switch arms for levels A and B are disconnected from 
the output circuits. Relay K301 is de-energized when relay K202 
is energized by OS2 switching to its unstable state. Thus relay 
K302 is de-energized, At this point the new channel is con- 
nected to the measuring equipment as determined by the program- 
ming of relay K303 and K304. However a measurement does not 
occur until the end of the measurement delay period, since the 
gating pulse (via Q208) occurs at the end of the measurement 
delay period. 
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MODEL DY-2902/3/4 INPUT SCANNERS 
STEPPING SWITCH CIRCUITS 


v2 toro SERIA os esi 
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| 
electrolytic, 200uf, 15V | 1010-0022 — 
_ Mylar, .0022uf, 10%, 200V| 1008-0052 50260 | 


Capacitor: fixed, Mylar, .Oluf, 10%,200v,| 1008-0060 |56289 


Capacitor: fixed, electrolytic, 8uf, -15 1011-0002 {21520 


+20%, 30V 


Capacitor: fixed, metallized paper, 20%, 1007-0047 {02777 


.5uf, 20%, 50V 


Diode, silicon, SD-91 1281-0013 {81483 


_DYMEC MFR. MER. wey: 
STOCK NO. CODE | PARTNO. | : 


ectrolytic, 4500uf, 35V| 1010-0030 | 56289, 32D314 : 


TE1164 


192P2229 


metallized paper, Luf,50¥,.1007-0046 |WestcapWS4K105 


192P10392 


PP8B30A1 


PoP5SD 


— 


PART NO. 


1311- cin oer /PW-12250- 


| 


id | * Relay. 500 ohm coil, 2 form C 


1 
| 
| / 
| | 
1311- 0039 | 04777 | EQA aon 1 
|PE-402-B17 
| 
| & 


| 
{ 
| 
i 
| 
Relay, 4 form C, 24V + -0040 177342 KHP-17D11, i 


Connector, 3 pin, female: 2535 0057 |71468 28) 6 
XLR-3-11C-A95 


_ (Mating connector for J1-25) 


Connector, 37 pin, female: 2539-0003 
MS3106B28-21S 
(Mating Connector for J101) 


Connector. 37 pin, female: pins A and B- |A2901-3046 |04404 
jumpered, and pins C and D ? 
jumpered: MS3106B28-21S 
(Mating connector for J103) 


Connector, 37 pin, male: MS3106B28-21P {2540-0002 1468 
(Mating connector for J104) 


Connector, 5 pin, female 2535-0092 1468 
XLR-5-11C 


| 
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| 
/ 
| 
| 
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| 
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R208, 209, 
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* Menufocturers' codes on last page. 


Resistor: fixed, 
Resistor: fixed, 
1/2W 
Resistor: fixed, 
1/2W 
Resistor: fixed, 
Resistor: fixed, 

5%, 1/2W 
Resistor: fixed, 
1/2W 
Resistor: fixed, 
1/2W 


DESCRIPTION 


composition, 10K, 5%, 


composition, 82K, 5%, 
composition, 5.1K, 5%, 
composition, 
composition, 27K, 
composition, 820K 5%, 
composition, 56K, 5%, 


| DYMEC 


| 
1067-1035 


1067-8235 


1067-5125 


47K, 5%, 1/2W | 1067-4735 


‘|1067-2735 


1067-8235 


| 1067-5635 


STOCK NO. 


01121 


01121 


01121 


01121 


01121 


01121 


+ Recommended i-year isoiated-use spares per MIL-E-17362A. 


| EB1035 


| 
: 


EB8235 


EB5125 


EB4735 


EB-2735 


EB8235 


EB5635 


| 1271-0023 


sistor: fixed, composition, 47 ohms, | 1067-4705 EB4705 | 25) 6 


5% : L/ 2W 


| Resistor: fixed, wirewound, 30 chms, 5% | 1160-0007 /|94310 


sw 


“ 
rs 


Resistor: fixed, composition, 4.7K, 5%, | 1067-4725 |01121| EB4725 | } 


1/2W 


Resistor: fixed, wirewound, 390 ohms, 1%, 1160-0011 |91637| TypeRS-S 11| 1 % 


SW 


Resistor: fixed, composition, 1 5K, 5%, 1067-1525 |01121 


| 
{ 
| 
| 
Resistor: fixed, composition, 470 chms, 1069-47135 01121 | HB4715 2 1 
| EB1525 1 1 


1/2W 


Resistor: fixed, composition, 1K, 5%,1/2W |1067-1025 01121 | EB1025 Or ital 


d i-year isoloted-use spares per MIL-E-17362A. 
fi ae ——— 5 - fecal 


MFR. 
PART NO. 
composition, 1067-1025  -EB1025 


a 


Resistor: fixed, composition, 1067-3935 EB3935 | 2 


| 
| 


1/2W 


Resistor: fixed, composition, C 1067-1035 EB10365 


1/2W 


Resistor: fixed, composition, 1067-8225 EB8225 


1/2W 


Resistor: fixed, composition, 120K, 5%, 1067-1245 EB1245 


1/2W 


Resistor: fixed, composition, 100K, 5%, 1067-1015 EB1015 


1/2W 


Resistor: fixed, composition, 1067-2235 EB2235 
1/2W 


e. —* Recommended 1-year isolated-use spares per MIL-E-17362A, 


i 


fixed, composition, 15K, 5%, 
“1/2w 
ssistor; fixed. composition, 2.2K, 5%, 
1/2W 
| Resistor: fixed, composition, 150K, 5%, 


1/2W 


(Value selected) 


Resistor: fixed. composition, 12K, 5%, 


1/2W 


Resistor: fixed, composition, 


1/2W 


Varistor, 24V 


Rectifier, silicon, 2N1595 


Switch, multi, illuminated pushbutton 


Lamps for above 


i 7 fs / 


1067-1535 


1967-2225 


1067-1545 


1067-1235 


1067-3325 


1254-0003 


1297-0013 


1852-0009 


None 


1852-0002 


01121 


01121 


04777 


82389 


71744 


82389 


eo * Recommended t-year isolated-use spares- per MIL-E-17362A. 
oy . 


EB1535 


EB2225 


EB1545 


EB1235 


EB3325 


RY-56 


75-1106 


1775 


1006 


DYMEC MFR. - 
STOCK NO. paRT NO. | 2T%i spa. 


| 
| 1851-0037 [71590 CRLPA023' 1 
| | H 


| 


Transformer, power 1575-0040 Tranex 4-0072 i 
Co. 


Cable, power 3170-0001 !70903 | KH-3088 
Connector, printed circuit, 24 pin 2535-0059 {95354 |SD624S-P6| 1 


Connector, printed circuit, 24 pin 2535-0060 /95354 !SD624S-P21 2 


* Recommended {-year isolated-use spores per MIL-E-17362A. 
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HANDBOOK 
UPDATING SUPPLEMENT 


for 


MODEL DY-2901 
INPUT SCANNER 


Serials Prefixed: 144- 


DESCRIPTION (Parts Listing) 


Change R231 to: Resistor, fixed, composition, 12K, 5%, 1/2 
watt; 1067-1235; 01121; EB1235, 


Add Channel ID Board 9010-0164 consisting of: 


Diodes: 1281-0045; 07933; RD1526. 
Resistors: fixed, composition, 12K, 5%, 1/2 watt; 
1067-1235; 01121; EB1235. 
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INPUT SCANNERS 
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DY-2901 Master Input Scanner 
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QQ9090 
29999 
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09999 
999000 


DY-2902 Slave Input Scanner 
(DY- 2903/4 Scanners Similar) 


Copyright DYMEC 1961 
A Division of Hewlett-Packard Co. 
395 Page Mill Road, Palo Alto, California 


Pub. 10/61 
Printed in U.S.A. 
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SECTION 1 
GENERAL DESCRIPTION 


ELECTRICAL DESCRIPTION 


The DY-2901 Input Scanner is a precision scanning device designed to 
sequentially scan input information signals of various types and levels, and 
connect the signals, channel-by-channel, to one set of measuring and re- 
cording equipment. Signals as small as a few millivolts, from sources such 
as thermocouples, thermistors, and strain gages, can be scanned with full 
accuracy preserved. Likewise, signals of several hundred volts can also be 
scanned. To accommodate multiple inputs of different types and levels, the 
DY¥- 2901 will program the appropriate system operating functions and ranges 
needed for each channel. Up to 25 separate inputs can be scanned by the 
DY-2901 alone; by adding additional slave scanners (DY-2902, 3, & 4), a 
total of 100 inputs can be scanned. 


The DY-2901 contains 25, numbered, channel selection push button switches 
for selecting or rejecting any or all of 25 inputs connected to individual 
shielded input connectors. Each input connector is gold-plated to lower con- 
tact resistance, and connections are soldered with low-thermal-emf solder; 
thus, small signals (typically 2to 3 uv) can be accurately transferred. If an 
input channel is to be measured, the corresponding switch is depressed and 
a lamp within the switch lights at half-brightness. As the stepping switch 
in the DY-2901 steps to each selected channel, the lamp corresponding to 
the channel being measured is illuminated to full brightness. All unselected 
channels are automatically skipped in the scanning sequence. 


The DY-2901 has four modes of operation selected by a front-panel switch. 
Two of the modes are for manual or external control. These modes are 
used to advance the scanner from one preselected channel to the next by 
operation of a front-panel push button or by receipt of an external contact 
closure or pulse. Another mode allows a single, complete set of measure- 
ments and recordings of all selected channels to be taken. (This includes 
all selected channels on any slave scanners used also.) The fourth mode 
allows all selected channels to be repeatedly scanned as rapidly as the mea- 
suring and recording equipment will permit in closed loop operation. 


To allow for various stabilization and settling times that may be required by 
dc amplifiers and ac measuring devices in a system, the DY-2901 contains a 
measurement delay circuit which can be programmed to provide one of four 


preselected delays, ranging from 25 to 750 milliseconds, at each input channel. 


The desired delay is programmed by inserting a shorting pin at one of three 
points for each channel in a 3-row, 25-column program pinboard. (No pins 
inserted provides maximum delay.) 


In addition to the measurement delays that can be programmed, another pro- 


gram board (25 x 15-point) is provided for programming up to 15 internal/ 
external functions'per input channel. Programming of these functions is 
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1.2 


1.3 


accomplished by inserting a combination of shorting pins and isolation diode 
pins in the pinboard as necessary. If it is required to program more than 


15 operating functions, a second (similar) programming board can be 
installed. 


As each input signal is scanned by the DY-2901, a two-digit channel identi- 
fication signal is internally generated and coupled to the system recording 
equipment via two plug-in printed circuit coding cards (one card for each 
digit). The standard coding cards supplied with the DY-2901 provide the 
channel identification output in 10-line form. However, alternate coding 
cards can be obtained to provide the channel identification outputs in forms 
such as 4-line binary-coded-decimal (4-2'-2-1, 8-4-2-1, etc.), or staircase. 


The DY-2902, 3, and 4 Input Scanners are slave units that can be connected 
to the master DY-2901 to increase the scanning capabilities to a maximum of 
100 input points (25 points per unit). The slave units are similar to the 
DY-2901 master, but utilize the power supply, operating mode switch, and 
measurement delay circuitry in the master for their operation. The slave 
units contain a program pinboard, identical to that in the DY-2901, for pro- 
gramming system functions and measurement delays for their own channels. 
(The actual delay times are derived from the DY-2901.) Dual program 
boards can also be installed (as a factory option) in the slave units. Channel 
identification is supplied by the slave units to the DY-2901 in 10-line code, 


and routed to the external system via the plug-in translation cards installed 
in the DY-2901. 


PHYSICAL DESCRIPTION 


The DY-2901, 2,3, and 4 are identical in external dimensions, and each is 
designed to mount in a standard 19-inch wide rack with 7 inches of panel 
space. The depth behind the front panel is 173 inches, including attached 
connectors. Individual quick-connect/disconnect connectors are provided 
for each input channel and for signal outputs. The front-panels 


are finished in light-grey baked enamel with black-filled engraved control 
titles. 


SPECIFICATIONS 
Signal Circuit 

Number of Channels: 1 to 25 floating signal pairs with shields. 
(Can be increased to 100 channels with DY- 
2902,3, & 4 Slave Scanners.) 

Voltage Range: Lower limit determined by thermal emf — 
typically 2 to 3 uv at room temp. Upper 
limit 500 v peak. 

Resistance: Input to output resistance typically 50 milli- 


ohms, or 90 milliohms via output switching 
circuit. 
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Input Connectors: 


Output Connectors: 


Channel Identification 


Code: 


Connector: 
Operating Modes 


Manual Step: 


wy 


External: 


Single Scan: 


Continuous: ~ 


Scanning Speed: 


Measurement Delays: 


Maximum Frequency: 


Maximum recommended frequency through 
scanning switch is 100 kc. Signal amplitude 
wens rms) times frequency should not exceed 
109, 


Cannon XLR-3-32-A95 (3-pin, gold-plated) for 
each channel. 


Direct output is via one Cannon XLR-3-32- 
A95. (Similar connector is provided for 
slaving purposes.) Switched output is directed 
to two Cannon XLR-3-32-A95 and one BNC. 


Standard instrument supplies floating contact- 
closure 10-line code. Translator cards can 
be added to provide other codes (see "Acces- 
sories Available''). 


One MS3102A28-21S (37-pin). 


Step initiated by front-panel push button. 


Step initiated by external contact closure or 
-15 v pulse (rise time 100 us or less). 


Scan initiated by front-panel push button, 
external contact closure, or -15 v pulse 

(rise time 100 us or less). Scan sustained 

by -15 v advance pulse or contact closure upon 
completion of each measuring/recording function. 


Scan automatically initiated at end of each 
cycle. Scan sustained by -15 v advance 

pulse or contact closure upon completion of each 
measuring/recording function. 


Maximum scanning speed typically 14 to 15 
channels per second. 


Choice of 25, 50, 150, or 750 ms (approx. ) 
may be programmed for each channel. In- 
strument easily modified by user to obtain 
other delays within this range. 
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Program Outputs 


Number of Functions: 15 program lines for control of external 
functions. Internal pinboard permits any 
or all of these lines to be activated as each 
data point is selected. No activation on 
skipped points. (Additional pinboard to pro- 
gram 15 more lines can be provided. See 
"Features Available". ) 


Connector: One MS3102A28-21P (37-pin). 
Power Available: 26 vde, 0.5 amp, at all MS connectors 


(positive side connected to chassis ground). 
Optionally, 48 vdc at 0.5 amp can be supplied. 


Power Required: 115/280 v, +10%, 50/60 cps, 20 watts approx. 
(40 watts max with slave units). 
Dimensions 
{f SRURRRRRSERRRES ii 
| | tolofofofofofofofofofojofofo] o| |ey. 
Weight Net, 33 lb. Shipping, 50 lb. 
Panel Finish Light grey baked enamel. Black-filléd en- 


graved letters. 


DY-2901 Accessories Furnished 1. 25 mating input connectors, Cannon 


XLR-3-11C-A95. 


2. 3 mating output connectors, Cannon 
XLR-3-11C-A95. 


3. Mating connectors for channel identi- 
fication output and control inputs, 
MS3106B28-21P (with clamp). 
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DY- 2902, 3,4 Accessories 


Furnished 


y Accessories Available 


Mating connector for program output, 
MS3106B28-21S (with clamp). 


Mating connector for slave connector, 
MS3106B28-21S (jumpered for operating 
DY-2901 without slaves). 


25 program board shorting pins (for 
delay circuit). 


25 mating input connectors (same as 
DY- 2901). 


3-foot interconnecting cable for signal 
output (stock no. 9030-0061). 


3-foot interconnecting cable for control 
and channel identification (stock no. 
9030-0060). 


3-foot interconnecting cable for program 
output (stock no. 9030-0060). 


25 program board shorting pins (for 
delay circuit). 


(Accessories 1 & 2 apply to the DY-2901 and 
the slave scanners. Accessories 3 & 4 apply 
to the DY-2901 only.) 


aie 


3. 


Program Board Shorting Pins: Available 


in sets of ten (stock no. 2585-0007). 


Program Board Diode Pins: Available in 


. sets of five mounted for anode connection 


to DY-2901 program ground (stock no. 
9010 0063), or mounted for cathode 
connection to program ground (stock no. 
9010-0069). Diode rating is 200 ma max. 
forward current, 100 v peak inverse volt- 
age. 


BCD Channel Identification Translator: 
Provides 4-2'-2-1 code, positive for 
"true" (requires external voltage). 

Stock no. 9010-0073. 

Note: Translators to provide negative 
true 4-2'-2-1 code, or other 4-line fixed 
weight bcd codes (e.g., 8-4-2-1), positive 
or negative true, may be obtained on spe- 
cial order. 
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Features Available 
(factory installed) 


Staircase Channel Identification Translator 


Provides 1-line staircase code voltages 
(stock no. 9010-0066). 


A second, independent channel identi- 
fication output. 


Additional programming board (and 
output connector). 


ew @ 
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SECTION 2 
INSTALLATION AND OPERATION 


INSTALLATION 


The DY-2901, 2,3, and 4 each mount in a standard 19-inch wide rack with 
no special provisions being required for ventilation. The DY-2901 contains 
a power supply which provides power for itself and any slave scanners con- 
nected. This power supply comes from the factory wired for 115-volt, 
50/60 cycle operation, but may be converted for 230-volt operation by re- 
wiring the primary terminals of the power transformer and replacing the 
line fuse as shown in the schematic drawing of the power supply. 


To interconnect the input scanner(s) in a system, refer to the interconnecting 
cabling diagram shown in Figure 2.2 and to the following description of the 
connector functions. 


J1-J25 (DY-2901): XLR-3-32-A95 (3-pin gold plated). 
J26-J50 (DY-2902): Receives the shielded two-wire floating 
J51-J75 (DY-2903): inputs from external sources in the order 
J76-J100 (DY-2904): of scanning desired. 

J110,J111 (DY-2901): XLR-3-32-A95 (3-pin gold plated). 
J210,J211 (DY-2902): Parallel connectors. These connectors 
J310,J311 (DY-2903): provide for interconnecting the output 
J410,J411 (DY-2904): signals from the slave scanners with the 


DY-2901. J110 (or J111) provides the un- 
delayed signal outputs from all scanners to 
the external system measuring equipment. 


J109,J113,J114 (DY-2901): J109 is a BNC connector used for delayed fre- 
quency outputs. J113 and J114 are XLR-3-32- 


A95 connectors used for delayed outputs of re- 
sistance and ac-dc data, respectively. 
Note: These connectors are only used when 


the external measuring units require inter- 
rupted delayed outputs for channel-to-channel 
measurements. Otherwise, J110 or J111 is 


used. 
J101 (DY-2901): MS3102A28-21P (37-pin). These connectors 
J201 (DY-2902): route the program board functions. When 
J301 (DY-2903): slave scanners are used, J101 connects to 
J401 (DY-2904): J202, J201 to J302, and J301 to J402. The 


programmed measurement delay functions 

are routed to the DY-2901. The programmed 
contact closures for external operating func- 
tions are routed to the external equipment via 
the last scanner in the sequence. 
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J202 (Dy-2902): 
J302 (DY-2903): 
J402 (DY-2904): 


J103 
J 203 
J303 
J403 


(DY-2901): 
(DY- 2902): 
(DY- 2903): 
(DY- 2904): 


J104 
J 204 
J304 
J404 


(DY-2901): 
(DY- 2902): 
(DY-2903): 
(DY-2904): 


* 


C6000 0,0. 
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FIGURE 2.1. 
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MS3102A28-21S (37-pin). Used to intercon- 
nect program board functions from scanner 
to scanner as described above. (Similar 
connector in DY-2901 is not necessary.) 


MS3102A28-21P (37-pin). These connectors 
route the control signals between scanners 
and route the channel identification data from 
the slave scanners to the DY-2901. J103 
connects to J204, J203 to J304, and J303 to 
J404. The last scanner in the sequence 
must have this connector connected to a dum- 
my plug which interlocks the control circuits 
for all of the scanners. 


MS3102A28-21S (37-pin). J204, J304, and 
J404 are used to interconnect the scanners 
for the control signal and channel identifi- 
cation functions as described above. J104 
is used to connect system control signals 
and channel identification information to the 
external equipment. 
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FREQ.| SWITCHED 
INPUTS DY- 2901 OHMS &  ouTpUTS 
AC-DC (4 OF 3) 


J104 Jitt 


J 


UNDELAYED 
DATA OUTPUTS 


CHANNEL 1.D. AND 
CONTROL SIGNALS 


103 
eR: 
qd p 
—s 


0 
1 
20 


J210 
INPUTS 
J26-J50 DY-2902 
J203 v244 NOTE: 
a THE INTERLOCK MATING CONNECTOR 
i SUPPLIED MUST BE CONNECTED TO 
THE LAST SCANNER USED IN THE 
(BD SERIES (i.e, TO J103, J203, J303 OR 
J403). THIS CONNECTOR CAN BE 
E IDENTIFIED BY THE JUMPER CON- 
Lt NECTIONS FROM PINS a TOb, AND 
ec TO d. 
30 
INPUTS 
J51-J75 DY-2905 
J303 
1 
(a) 
ly 
404 J410 
INPUTS 
J76 - J100 DY-2904 
J403 U4it 


INTERLOCK 
CONNECTOR PROGRAM BOARD 
CONTACT CLOSURES 
OUTPUT 


FIGURE 2.2. DY-2901/2/3/4 INTERCONNECTING 
CABLING DIAGRAM 
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OPERATION 


The input scanners, themselves, require no warm-up time for reliable 
Operation. However, the system in which they are used, normally requires 
a minimum warm-up period determined by the types of units present. 


There are basically four modes of operation for the input scanners. The 
particular mode employed is determined by the position of the front-panel 
mode selector switch on the DY-2901. The possible settings are: (1) 
EXTERNAL, (2) MANUAL STEP, (3) SINGLE SCAN, and (4) CONTINUOUS. 
Operation in each of these positions is described below. 


EXTERNAL: This mode of operation permits controlling the stepping from 
channel to channel from an external position. To operate in this mode, set 


the mode selector switch to the EXTERNAL position and apply a negative-going 


pulse (min. of 15 volts, max. rise-time of 100 us) to pin k of J104 each time 
it is desired that the scanner advance to the next channel position. This ad- 
vance pulse can be obtained by providing a contact closure between pins j 
(-26 vdc) and k of J104 if desired. 


MANUAL STEP: This mode is primarily used to facilitate system set-up 
and examination of individual channels. To operate in this mode, set the 
mode selector switch to MANUAL STEP and depress the ADVANCE push 
button momentarily each time it is desired that the scanner advance to 
the next channel position. 


SINGLE SCAN: This mode is normally used when a single complete scan 
cycle of all selected input channels is desired. To operate in this mode, 
place the mode selector switch in the SINGLE SCAN position. A scan 
cycle can then be initiated by either momentarily depressing the ADVANCE 
push button or by providing a momentary contact closure between pins e and 
h of J104. To complete the cycle a negative - going channel advance pulse 
at the end of each channel recording must be received through pin m or f 
of J104. Large channel advance pulses, such as provided by Dymec ovtput 
couplers and most Hewlett-Packard recorders, must be applied to J104m in 
through the 389K dropping resistor (R203). When an instrument providing 
only small channel advance signals (15 volts min.), such as provided by 


pen solid-state instruments, is used, the signal should be applied through 


In this mode of operation, continuous scanning for any number of complete 
cycles can be obtained by holding the ADVANCE push button depressed, or 
by maintaining the contact closure between pins e and h of J104. 


CONTINUOUS: This mode is normally used when it is desired to auto- 
matically repeat complete scan cycles of all selected input channels. In 
this mode of operation a scan cycle is initiated as soon as the mode 
selector is placed in the CONTINUOUS position, and each time the stepper 
arm reaches the home (normal) position at the end of each cycle. To com- 
plete a scan cycle after initiation, a negative-going channel-advance pulse 
must be received through pin m or f of J104 at the end of each channel re- 
cording, as explained for single scan operation. 
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Channel Selection 


Channels to be scanned are selected by depressing the numbered channel 
selector push buttons on the front panel of the master and any slave 
scanners connected. When a push button is depressed, a lamp within the 
switch lights at half-brightness, indicating that that channel has been selected 
to be scanned. All channels that are not lighted will be skipped in the scan- 
ning sequence. 


Operation of the HOME Push Button 


The HOME push button can be used to advance the stepping switch to the 
home (normal) position at any time during a scan cycle, and thus skip the 
remaining channels not yet scanned in the cycle. To accomplish this, the 
push button must be held depressed until the steppers reach home. 


Program Boards 


When a DY-2901/2/3/4 Input Scanner(s) is included as part of a system 
supplied by the factory, shorting pins and/or isolating diode pins are in- 
serted in the program board(s) in positions dictated by the system require- 
ments. In these cases a diagram of each program board, such as shown in 
Figure 2.3, is provided with the handbook showing the positions of the pro- 
gramming pins. To change the programming, or to initially program the 
required functions, refer to the following instructions for inserting program- 
ming pins in sections A and B of the boards. 


Section A (contact closures): To program contact closures for external 
operating functions, isolating diode pins and/or shorting pins should be in- 
serted in rows 3 through 15 as determined by the number of functions to be 
programmed at each channel. (Rows 1 and 2 are normally reserved for 
programming the output delay switching relays K304 and K803, respectively. ) 
If only one function is to be programmed per channel, shorting pins alone 
can be used. If more than one function is to be programmed at a given 
channel, it will normally be required to use a combination of shorting and 
diode pins in order to prevent functions programmed at that channel from 
also being programmed at other channels (when undesired). 


A method for determining the position of diode pins for multiple function pro- 
gramming is to first draw a grid network representing the program board 
(the diagrams shown in Figure 2.3 can be used if desired), and then draw in 
shorting pin symbols at the rows and channel positions where programming 
is desired. After all programming positions have been selected, the pro- 
grammed current paths for each channel must be traced through the other 
channel positions to determine if additional paths exist whereby functions 
other than those desired at the given channel will be programmed. When- 
ever a path exists which would cause an unwanted function to be programmed 
at a given channel, a diode pin must be inserted in place of the shorting pin 
that completes the path to the channel that contains the unwanted function. 
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When programming to a negative supply voltage, a diode pin having the anode 
connected to the program common (P/N 9010-0063) must be used; when pro- 
gramming to a positive supply, a diode pin having its cathode connected to 

the program ground (P/N 9010-0069) must be used. The diode pin type can 4 
be identified by removing the pin cap and observing the direction in which 

the diode is connected. If the direction is wrong for the voltage polarity 

used, the diode element can easily be reversed in the pin cap. 


Note: It is not possible to program to both a positive and negative voltage 
source on the same channel. However, unequal voltages of the same polarity 
can be used for programming. 


The following programming examples should be helpful in setting up a 
program. 


EXAMPLE 1: Single function per channel programming. 
Program: 


Channel 1; Relay K1 to be energized. 
Channel 2: Relay K2 to be energized. 
Channel 3: Relay K2 to be energized. 
Channel 4: Relay K3 to be energized. 
Channel 5: Relay K4 to be energized. 
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Explanation: 
No isolating diode pins required, since only one function is programmed per 
channel, 


2-6 


EXAMPLE 2: Multiple function per channel programming. 


Program: 


Channel 1: Relays K1, K2, & K3 to be energized. 
Channel 2: Relay K1 to be energized. 

Channel 3: Relays K1 & Ké4 to be energized. 
Channel 4: Relay K4 to be energized. 

Channel 5: Relays K3 & K4 to be energized. 


rh? 


CHANNEL E) O 1 


EXT. EQUIP. 
a a | 
K 1 
-V | 53 
| 
1 
| 
K2 I 
4 
—V e 
| 
| 
K3 
-V ~~ 
I 
| 
K4 | 
-V a 
Pe ear, een ee 1 O 
ROW 
Explanation: 


SHORTING PIN 


DIODE PIN 


CR1 isolates K4 when on channels 


CR2 isolates K4 when on channel 1. 


1 and 2. 


CR3 isolates K2 & K3 when on channels 2 and 3. 
CR4 isolates K3 when on channels 
CR5 isolates K1 when on channels 
CR6 isolates K1 & K2 when on channel 5. 


3 and 4. 
4 and 5. 
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2.2.4 


Section B (time delays): To program the measurement time delays insert a 
shorting pin (diode pins not required) in row 1, 2, or 3 at each channel 
position for the delay desired. Row 1B provides a measurement delay of 
approximately 25 milliseconds, 2B provides 50 milliseconds, and 3B provides 
150 milliseconds. If no pins are inserted a maximum delay of approximately 
750 milliseconds is obtained. Other time delays in the range of 25 to 750 
milliseconds can be obtained in any row by substituting resistance values for 
R205 (row 3B), R206 (row 2B), and R207 (row 1B). The approximate re- 
sistance value for a given time delay can be obtained from the graphs shown 
in Figure 2.4. Note that these values are only approximate. If more ac- 
curate time delays are required, refer to the procedure outlined below for 
selecting resistance values. 


1. Connect an oscilloscope to pin p of J104, and position the trace 
dot at some convenient reference point. 


2. Connect a potentiometer or decade resistance box in place of the 
time delay resistor to be changed, and place shorting pins in 
the associated program board row. 


3. Place the scanner mode selector switch in the MANUAL STEP 
position. 


4. Press the ADVANCE push button and observe the pulse display 
on the oscilloscope. The time between the leading and trailing 
edge of the pulse is the time delay of interest. 


5. Adjust the resistance value until the desired time delay is obtained, 
and then install a resistor of that value in place of the resistor re- 
moved. 


Channel Identification Coding Cards 


The two channel identification coding cards supplied with each input scanner 
are inserted in the keyed connectors, A2 and A3, to provide two digits of 
channel identification to external recording equipment. Each standard coding 
card provides a 10-line code and has provisions for adding a second code 

in any one of the 4-line binary-coded-decimal forms (4-2'-2-1, 8-4-2-1, etc.). 
This second code consists of adding coding diodes to the printed circuit card 
and is normally accomplished at the factory. Additionally, channel. 
identification cards providing a 10-line code and a staircase code can also 
be obtained on special order. Each coding card can be inserted in its con- 
nector in one of two ways to provide either the 10-line code or the alternate 
code translation. 
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When 4-line bed coding cards are used, an external voltage must be connected 
to pin 20 of the card connectors, A2 and A3, (i.e., at J104K for the units 
card, A2, and at J104X for the tens card, A3) if a voltage swing between the 
binary numbers "0" and "1" is required for detection by the external equip- 
ment. The levels F and G stepper arms should be grounded by grounding 
J104A and M for the units and tens digits, respectively. (Note: As the 
equipment comes from the factory, only a contact closure or no contact clo- 
sure is provided for the binary numbers "1" and "0", respectively.) When 
the bed cards are connected as described above, the output will be 0 volts 

for a "1", and the voltage level connected, for a ''0". 


If staircase channel identification cards are used, a highly regulated +300 
volts dec must be supplied to the staircase cards through J104g. This volt- 
age is normally obtained from the external equipment that is to receive and 
detect the staircase output voltages, such as a digital recorder. 


When DY-2902/3/4 slave scanners are used, the coding cards for these units 
provide only 10-line code connections, no matter which output code is 
desired. The 10-line outputs from these units are then coupled to the 


DY-2901 master scanner where the code translation takes place according 
to the position of its coding cards. 
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SECTION 3 
DETAILED DESCRIPTION AND THEORY OF OPERATION 


GENERAL DESCRIPTION 


Referring to the overall functional block diagram, the DY-2901 contains a 
12-level, 25-position stepping switch, individual channel-selection push 
button switches, scan control circuits, two channel identification coding 
cards, a programming board to provide channel time delays and contact 
closures for external use, output delay switching circuits, and a power 


supply. 


The data inputs are applied to levels A, B, and C of the stepping switch 
through the three-pin input connectors J1 through J25. Two of the pins 

allow the input to be floating and the third pin provides a shield. Levels 
D and E are wired with illuminated channel selection switches. Level D 


‘contains the illuminated switch lamps which increase in intensity as each 


lamp's associated input channel is scanned. Level E contains the channel 
selection switches which can be set to include or skip any input from the 
scanning cycle, If a switch is set to skip a particular channel, that chan- 
nel's switch lamp will be extinguished. Levels F and G are used to provide 
two digits of channel identification information for each input channel scanned. 
This information can be provided in various code forms as may be required 
by external recording equipment in a system. Levels H and J are used for 
programming board connections to provide channel measurement time delays 
and contact closures for external use. Level H is used for the time delays 
and level J is for the contact closures. The remaining levels, K, L, and 
M, are normally unused, but may be wired for additional functions if re- 
quired. 


The DY-2901 has various modes of operation, each determined by the posi- 
tion of the front-panel mode selector switch. This selector forms part of 
the control circuits and can be set so that the scanner can be locally or 
remotely stepped from channel-to-channel, or automatically make a single 
or continuous scan of all channels. 


The control circuits determine when the stepping switch steps from channel- 
to-channel and the push button selection switches determine if each channel's 
data is to be measured or skipped. When the control circuits receive a 
local (manual) command or an externally supplied channel advance signal, the 
stepping switch steps one position and connects the input data on that chan- 
nel to external measuring equipment. If that channel's data is to be mea- 
sured, a -26 vdc signal is coupled from the level E stepper to the control 
circuits via the measure buss. A measure command is then generated in 
the control circuits and coupled to an external unit in the system (e.g., 

a counter), allowing the data to be measured. If the channel's data is to 
be skipped, the -26 vdc signal from the level E stepper arm is coupled to 
the control circuits via the skip buss, and no measure command is gener- 
ated. The stepping switch then immediately steps to the next channel. 


! 
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As the stepping switch steps to each channel position and connects the input 
data to external measuring equipment, a two-digit channel identification num- 
ber is connected from levels F and G to the external recording equipment 
via coding cards. For codes in 10-line or any of the 4-line, bcd code 
forms, the identification data is generated by the levels F and G stepping 
arms providing a ground contact closure at each channel position. This 
ground closure is routed through the coding cards to provide the desired 
translation. For codes in staircase code form, the channel identification 
data is generated by the levels F and G stepping arms picking off a differ- 
ent staircase code voltage at each channel position and connecting it-to the 
external equipment. The staircase voltages are generated by a divider net- 
work mounted on the coding card, with the voltage source being supplied by 
the external recorder. 


The program board allows various time delays and contact closures to be 
programmed for each of 25 channel positions of the stepping switch. The 
board is divided into two sections. Section A contains 25 x 15 positions, 
allowing up to 15 contact closures to be programmed by insertion of shorting 
pins and/or isolating diode pins for each of the 25 channels. These contact 
closures are available for use externally as required. Section B contains 
25 x 3 positions, allowing time delays to be programmed by insertion of a 
shorting pin in one of the three positions for each channel. The time delays 
are applied to the control circuits and determine the time when a measure 
command is coupled to the external measuring unit after the stepper arms 
step to a given position. These delays are used to allow for various stabili- 
zation and settling times which may be required by the external measuring 
equipment in a system. 


The output delay switching circuit is provided to momentarily disconnect the 
data output of the scanner from certain types of external measuring devices 
which require an open-circuit input when switching from one measurement 
level or parameter to another. This feature provides versatility in selecting 
the type of output device to be operated with the scanner. External devices 
which do not require these open-circuit switching conditions are connected to 
the undelayed output connector of the scanner, and therefore, do not utilize 
the output delay switching circuit. 


CONTROL CIRCUITS 


The control circuits contain the mode selector switch which primarily deter- 
mines the type of operation of the input scanner. The four modes of opera- 
tion are: (1) EXTERNAL, (2) MANUAL STEP, (3) SINGLE SCAN, and (4) 
CONTINUOUS. In each of these modes the operation of the control circuits 
is basically the same, and that is, to control the scanning operation. 


Scanning of the input data is accomplished by the action of the stepping 
switch relay which causes the stepper arm on each of the 12 levels to ad- 
vance one position each time the armature is released, rather than when it 
is energized. Assuming that the mode selector switch is in the SINGLE 
SCAN position and the scanner is at "home", a scan cycle is initiated by 
either depressing the ADVANCE push button or by a contact closure between 
pins e and h of J104. At this time -26 vde is connected from the K1E home 
position, through the mode selector switch, to energize stepping relay Kl 
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FIGURE 3.2. FUNCTIONAL BLOCK DIAGRAM OF DY-2901 INPUT SCANNER CONTROL CIRCUIT 


via the J103 pins c and d interlocks. When K1 energizes, its B contacts 
close to the normally-open side, connecting -26 vdce to energize K2. As 
K2 energizes, the holding voltage for K1 (supplied through the normally- 
closed contacts of K2) is removed, and K1 de-energizes. When K1 de- 
energizes, K2 also de-energizes. (Note: When K2 de-energizes, a posi- 
tive-going pulse is coupled through CR2 to binary, Q202-Q203. This pulse 
has a function only when the stepping switch is off its home position, and 
therefore, will not be discussed at this point.) 


As Kl de-energizes, the stepper arm is mechanically advanced to the first 

channel position, brightening that channel's selector lamp and connecting the 
channel input data to the external measuring equipment. At the same time, 
the identification code for that channel is connected to the external coupler 

or recording device. 


When the stepping switch reaches the first channel position (assuming that . 
channel's selector switch has not been positioned to skip that channel's input), 
the -26 vdc on its level E arm is coupled via the measure buss to the one- 
shot multivibrator (Q204 and Q205). This signal causes Q204 to turn on 
(Q205 cuts off) and K202 to energize. When K202 energizes, its B contacts 
close to the normally-open side, providing a ground through pin r of J104 

to reset an external counter in the system. 


After a time delay, determined by the position of a shorting pin in section 
B of the program board, the multivibrator re-flips, de-energizing K202, and 
removing the ground from pin r of J104. This opens the counter gate and 
allows the input data to be counted. 


The Q206 transistor circuit is operated by the time-delay multivibrator and 
acts as an electronic switch to provide a fast, low-noise pulse at pin p of 
J104. When the time delay multivibrator flips to its unstable state, Q206, 
which normally conducts, cuts off and provides a negative-going output sig- 
nal. After a delay time, the multivibrator re-flips and Q206 turns: on again, 
providing a positive-going output signal. This pulse can be used as a reset/ 
gate signal in some applications, in place of the contact closure at K202B. 


After the data on the first channel has been scanned, a negative-going chan- 
nel advance signal must be received at pin m (or f) of J104 before the 
scanner will advance to the second channel position. When this signal is 
received, it is applied through the mode selector switch (S202B) to the 

base of transistor Q201, turning it on. When Q201 conducts, its collec- 
tor drops and causes the bi-stable multivibrator, consisting of Q202 and 
Q203, to flip so that Q203 begins conducting. When Q203 conducts, relay 
K201 energizes, allowing -26 vde to be channeled through its B contacts 

to energize K1 again. K1 and K2 then go through the same energizing 

and de-energizing sequence as previously described. When K2 de-energizes 
this time, the positive-going pulse coupled through CR2 re-flips the bi- 
stable multivibrator, causing K201 to de-energize, and preventing K1 from 
being energized again before the next channel advance Signal is received. 
This cycle is repeated until all data positions have been scanned. The 
stepper arm then returns to the home position and the scanning cycle stops. 
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When operating in the CONTINUOUS mode, a scan cycle is automatically 
initiated by a -26 vdc signal from the K1E stepper arm each time it reaches 
the home position. The cycle is then continued from channel to channel by 
negative-going channel advance signals received at pin m of J104. 


In the MANUAL STEP mode the scanner is advanced one position each time 
the ADVANCE push button is momentarily depressed. The channel advance 
signal in this case is provided by momentarily connecting -26 vde through 
the ADVANCE push button to the K1 control circuitry. 


In the EXTERNAL position the scanner is advanced one position each time 
a negative-going signal is applied to pin k of J104. 


If a particular channel selector switch is set to skip a channel position, 
the -26 vdc on the K1E stepper arm (when at that channel position) will 
be coupled via the skip buss to energize K1, and the scanner will step to 
the next channel. No measure command (reset/gate signal) can be gener- 
ated in this case, since the measure buss will be disconnected from the 
-26 vdc. 


If the HOME push button is held depressed at any time during a scan 
cycle, -26 vdc will be continuously applied through the K1 off-normal 
contacts to repeatedly energize Kl and K2. When the scanner reaches 
the home position, the off-normal contacts will be mechanically moved to 
the normal position, removing the -26 vdc from K1, and the scanner will 
stop. 


PROGRAM BOARDS 


The program board in each of the DY-2901/2/3/4 Scanners is similar 
and contains two separate programming sections. Section A is used to 
program contact closures for external operating functions at each channel 
position, and section B is used to program measurement time delays for 
the system at each channel position. When more than one scanner is 
used in a system, their program boards are interconnected as shown in 
Figure 3.3, pg.3-6. The contact closures from sections A are routed to 
the external equipment via the last scanner used in the series, whereas 
the measurement time delays from each scanner are routed to the control 
circuit in the DY-2901. 


Referring to Figure 3.3 and to the schematic diagram of the program 
board circuits, as a scanner steps from channel-to-channel, the KlJ and 
K1H stepper arms are connected to successive channel positions on the 
program board, sections A and B, respectively. The KlJ stepper arms 
are tied to the program common through the K301B normally-closed con- 
tacts. The program common is normally tied to ground so that as each 
channel position is scanned, a ground contact closure is provided at all of 
the programmed positions on that channel. These programmed closures 
can be used to energize relays or other external functions as desired at 
each channel position. The actual programming is accomplished by in- 
serting diode pins and/or shorting pins in the program board at selected 
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positions. If more than one contact closure is desired at a given channel 

position, it is normally necessary to accomplish the programming with diode 
pins, instead of shorting pins, in order to prevent functions programmed at 
one channel from also being programmed at certain other channels. (Refer 


to para. 2.2.3). 
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Figure 3.3 DY-2901/2/3/4 Program Board Interconnections. 


In the B section of the program board, the K1H stepper arms are connected 
to -24 vde. By inserting a shorting pin in the desired time delay position 
for each channel on the program board, a specific value resistor is connected 
across R220 in the time-delay multivibrator of the control circuits as each 
channel is scanned. The resistance selected creates an equivalent impedance 
in the multivibrator circuit, and thus determines the length of time the multi- 
vibrator will remain in its unstable condition after receiving a reset signal 
from the measure buss. Depending on the position of the shorting pins in 
the board, delays of 25, 50, 150 or 750 milliseconds can be obtained. Row 
1B provides a delay of 25 milliseconds, 2B provides 50 and 3B provides 150. 
If no pins are inserted, the delay is 750 milliseconds. These standard time 
delays can be changed if desired by changing the value of resistance asso- 
ciated with each delay. (Refer to para. 2.2.3.) 


OUTPUT DELAY SWITCHING CIRCUIT 


When the input data from channel-to-channel consists of different parameters 
or levels, it is necessary to interrupt the scanner output momentarily in 
order to allow such instruments as the DY-2401 Digital Voltmeter and DY- 
2410 Multi-Converter time to be programmed for each measurement. Other- 
wise, if the data is applied before the instrument has time to be programmed 
for the measurement, the instrument may be driven out-of-range by the data. 
The operation of this circuit is described below (refer to Figure 4.7). 
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When relay K201 in the control circuit energizes and connects -26 vdc to 
the stepping switch, -26 vdc is also connected to interruptor relays K301 
and K302. When K301 energizes, its B contacts open up the stepper arm 
circuit to the A section of the program board, and connect pin Z to pin d 
of J101 to provide an overload reset signal to the DY-2401. The A con- 
tacts of K301 route -26 vdc to keep K302 energized. Energizing K302 dis- 
connects the input data from the external measuring equipment, and also 
shorts pins 2 and 3 of the OHMS connector (J113) to prevent the DY-2410 
from seeing an open circuit and going out-of-range (infinity). 


When K1 steps and K201 de-energizes, K301 also de-energizes, discon- 
necting the -26 vdc from K302 and connecting J101, pin Z, to the stepper 
arm for section A of the program board. If rows 1A or 2A have a pro- 
gramming pin inserted at the channel position, then programming relay 
K304 or K303, respectively, will be energized. After several milliseconds 
-- sufficient to allow the external measuring instrument(s) to be program- 
med -- K302 de-energizes and connects the input data to the proper output 
connector. If K303 has been programmed, the input data will be channeled 
to the OHMS connector(J113). If K304 has been programmed, the input 
data will be channeled single-endedly to the FREQUENCY connector (J109). 
If neither K303 or K304 have been programmed, the input data will be 
channeled to the AC-DC connector (J114). 


When the HOME push button is held depressed to home the scanner, -26 
vde is channeled through CR308 to keep K301 and K302 energized until 
the HOME push button is released. This action keeps the output discon- 
nected while the scanner is stepping from channel-to-channel getting home, 
thereby keeping the output measuring devices from changing ranges, etc. 


DY-2902/3/4 SLAVE SCANNER OPERATION 


The DY-2902/3/4 Slave Scanners are similar in operation to the DY-2901, 
but receive power and controlling signals for their stepping switch circuits 
from the DY-2901. When one or more slave scanners are connected to 
the DY-2901, the scanning circuits for these units are interconnected by 
means of the stepping switch off-normal contacts as shown in Figure 3.4. 
The action of these contacts determines the sequence in which each scan- 
ner's stepping relay operates. The last scanner in the series must have 
a dummy plug connected to its interconnecting output connector to com- 
plete the interlocks for the stepping switch circuits. The operation is 

as follows: 


Initially, the off-normal contacts are in the normal position (stepper arms 
at home). Each time the channel advance relay, K201, in the DY- 2901 
energizes, -26 vdc is channeled through the interlocked slave scanners to 
the K1 stepping switch circuit in the DY-2901. When the DY-2901 stepper 
arms reach position 25, the -26 vdc on the K1E arm is coupled through 
diode CR4 to energize the K1 stepping switch in the DY-2902. On the 
next -26 vde signal from K201 the DY-2901 scanner steps to its home 
position, and the DY-2902 stepping switch de-energizes and steps to its 
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first position (26). This causes the off-normal contacts in the DY-2902 to 
move to the off-normal position, and subsequent signals from K201, instead 


of being channeled to the DY-2901 stepping switch are channeled to the DY- 
2902 stepping switch. 


When the DY-2902 stepper arms reach position 50, the -26 vdc on the K1E 
arm is coupled through CR4 to energize the K1 stepping switch in the DY- 
2903. The DY-2903 then scans its 25 positions and energizes the stepping 
switch in the DY-2904. When the DY-2904 completes scanning its 25 posi- 


tions, all scanning stops unless the mode selector switch in the DY-2901 is 
set for CONTINUOUS operation. 


When the HOME push button (S201) is held depressed, the -26 vdc is dis- 
connected from all K1E stepper arms, and successive stepping switches in 


the DY-2901/2/3/4 sequence will be stepped to the home position by -26 vdc 
applied through their off-normal contacts. 
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SECTION 4 
MAINTENANCE 


GENERAL 


The DY-2901/2/3/4 Input Scanners are designed for continuous operation, 
and with proper care, very little maintenance should be required. One of 
the most important preventive maintenance procedures that should be 
followed is periodic lubrication of the stepping switch as described in this 
section. 


If trouble is encountered in getting the scanner(s) to operate properly, 
the first check to make is to see that the instruments are cabled together 
properly. It is especially important that the interlocking mating connector 
supplied be connected to the last scanner used in the series (See Figure 
2.2). If the system appears to be cabled properly and still does not 
operate, check the power supply voltages in the DY-2901, and check to see 
that system signals, such as the channel advance and reset signals, are 
present and adequate. The connector pin connection lists in this section 
should be helpful in tracing signal paths. For further checks, inspect the 
instrument for signs of mechanical damage, overheating, poor relay or 
switch contacts, etc. 
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TABLE 4.1 J101 PIN CONNECTIONS 


Connector Type: MS3102A28-21P 


Mating Connector: MS3106B28-21S 


INTERNAL 
DESCRIPTION DESTINATION 


Routes section A program common to K1J arm in DY-2902 


row Al 
row A2 
row A3 
row A4 
row A5 
row A6 
row AT 
row A8 
row AQ 
row Al0 
row All 
row Al2 
row Al3 
row Al4 
row Ald 


Contact closures from program board, section A, for 
external functions 


ro MO FO FO OO IO I 


a a 


25 ms time delay from DY-2902/3/4 
50 ms " " w wt 

150 ms " " w " 

Routes section B program common to K1H arm in DY-2902 
Spare 

Section A program common for KlJ arm 

Spare 

Spare 

Spare 

Overload reset for DY-2401 

Spare 

Spare 

Spare 

Spare 

-26 vde available for external use 

Spare 

Spare 

Spare 

Spare 

Counter reset (normally open) 

Chassis ground 


K1H (Normal) 


K301B arm 


K301B (N.O.) 


BMT SR RT ETR MORO TP NMS GHADYZSORUMONDHUOWD 


= Normally open 
Normally closed 
= Program Board 


ee 
wee 
u 
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J 


Tah Al Al 


—s~ 


TABLE 4.2 J103 PIN CONNECTIONS 


Connector Type: MS3102A28-21P 


Mating Connector: MS3106B28-21S 


uonsUues 8 rr = 0Q 


V 


V 


INTERNAL 
DESTINATION 


Connection for K1F arm in DY-2902 
Channel I.D. "9'' from DY-2902/3/4 
! mgr wt ii} 
hy A 
"6" Units 
a digit, 
"qi ten-line only 
mgr 
wor 
tye 
mor 
Connection for K1G arm in DY-2902 
Channel I.D. '"'9'"' from DY-2904 
vw w mgr wv " 
ani & DY-2903 
mer Tens 
mgr & DY-2902 digit, 
mq" ten-line only 
mgr 
mow 
wy 
mor 
-26 vde when interlocked with J103b 
Normally -26 vde for interlock with J103a 
Channel advance interlock 
Channel advance interlock K201B arm 
Binary reset from DY-2902/3/4 Al (5) 
-26 vde pulse from DY-2902/3/4 to trigger time delay 
multivibrator Al (23) 
Routes -26 vdc for scan initiation in DY-2902 CR4 anode 
Spare --- 
-26 vdc F102 
Spare --- 


1 
5.5 vac for DY-2902/3/4 channel selector lamps ai 4 


5.5 vac ground reference 


Chassis ground 
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TABLE 4.3 J104 PIN CONNECTIONS 


Connector Type: MS3102A28-21S 


MS3106B28-21P 


Mating Connector: 


A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
iP 
R 
Ss 
T 
U 
Vv 
W 
x 
Z 
a 
b 
Cc 
d 
e 
{ 
g 


Connection from K1F arm via A2, pins 24 & 23 
(output for units staircase codes;input-common for other codes) 
Channel I.D. '"9'') or 4 
" " mgr or 2' BCD 
writ or 2 out 
mw6@u or 1 
"5" Ten-line 
mgu out 
mgu 
wor 
a 
"Won 
Connection from K1G arm via A3, pins 24 & 23 
(output for tens staircase code; input-common for other codes) 
Channel I.D. '"9''}) or 4 
Ww i mgr or 2' 
woe or 2 Bee 
we or 1 
"5" Ten-line 
wgie out 
mgm 
mow 
wy 
"mo 
Spare 
Spare 
Spare 
Spare 
-26 vde when K1E at home 
Channel advance for continuous or single scan (small signals only) 
+300 volts from -hp- 560A Recorder when used 
Jumpers to J104 e for single scan initiation 
-26 vde 
Channel advance for external step mode 
Channel advance for continuous or single scan 
Unused (normally ground) 
Counter reset pulse (normally about 0 volts) 
Counter reset (normally open) 
Chassis ground 


Normally open 
Normally closed 
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INTERNAL 
DESTINATION 


$202A (5) 
$202B (5) 


$202B (2) 
R203 

K202B (N.C.) 
R213 

K202B (N.O.) 


TABLE 


4.4 J201 PIN CONNECTIONS 


Connector Type: MS3102A28-21P 


Mating Connector: MS3106B28-21S 


QHOD RAS TAM OROTPNKMSESCGCHADWZSHAVYHOAAOAWe 


J201 
PIN DESCRIPTION 


N.O. 
N.C. 
P.B. 


INTERNAL 
DESTINATION 


K1J (Normal) 

row Al 
row A2 
row A3 
row A4 
row Ad 
row A6 
row AT 

row A8 

row AQ 

row Al0 
row All 
row Al2 
row Al13 
row Al4 
row Ald 


Routes section A program common to K1J arm in DY-2903 


Contact closures from program board, section A, 
for external functions 


rN I I I OO 
Go oo Oo bs Ob Oo Oo ot OO 


rr 


25 ms time delay from DY-2903/4 
50 ms wt? w wt w 

150 ms Al w wt wt 

Routes section B program common to K1H arm in DY-2903 
Spare 

Section A program common 

Spare 

Spare 

Spare 

Overload reset for DY-2401 

Spare 

Spare 

Spare 

Spare 

-26 vdc from DY-2901 available for external use 
Spare 

Spare 

Spare 

Spare 

Counter reset from DY-2901 
Chassis ground 


K1H (Normal) 


J202 Z 


Normally Open 
Normally Closed 
Program Board 
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TABLE 4.5 J202 PIN CONNECTIONS 


Connector Type: MS3102A28-21S 


Mating Connector: MS3106B28-21P 


INTERNAL 
DESCRIPTION DESTINATION 


Routes section A program common to K1J. arm in DY-2902 K1J arm 
J201B 
J201C 
J201D 
J201E 
J201F 
J201G 
J201H 
J 201K 
J201L 
J 201M 
J201N 
J201P 
J201R 
J201S 
J201T & P.B., 
row Bl 
J201U & P.B., 
row B2 
J201V & P.B., 
row B3 
K1H arm 


J201z 


Connections for routing P.B., section A, contact 
closures from DY-2901 through the DY-2902. 


25 ms time delay to DY-2901 from DY-2902/3/4 


50 ms " " " Ww tt w 


150 ms " w " " " Al 


Routes section B program common to K1H arm in DY-2902 
Spare 

Section A program common 

Spare 

Spare 

Spare 

Overload reset for DY-2401 

Spare 

Spare 

Spare 

Spare 

Routes -26 vde from DY-2901 through the Dy-2902 

Spare 

Spare 

Spare 

Spare 

Counter reset from DY-2901 
Chassis ground 


BRUTE SSCS RMCLA TP NMS < Ga HOMEY ZSErUBaATHOIWeS 


P.B. = Program Board 
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TABLE 4.6 J203 PIN CONNECTIONS 


Connector Type: MS3102A28-21P 


Mating Connector: MS3106B28-21S 


J 203 
PIN : DESCRIPTION 


Connection for K1F arm in DY-2903 
Channel I.D. "9'' from DY-2903/4 
wv w Lae 


INTERNAL 
DESTINATION 


K1F (Normal) 
J204B 


mgn " J204C 
" " th a " " J204D 
w ! wer w " J204E 
w " mor " tf Units digit, J204F 
" moongin ott " Ten-line J 204G 
'" " mgn " " only J204H 
" t nom " tt J 2047 
ih} w mye Ww " J 204K 
" " nor " "W J204L 


Connection for K1G arm in DY-2903 
Channel I.D. "9" from DY-2904 


K1G (Normal) 
J204N 


1 
PNM ESCHYDYZEPAUMOAHOOWD> 


we "mgi w tt J204P 
us Be HPSS Ot iy & DY-2903 J204R 
wv? LA} mer w DY- 2903 J 204S 
" i a ne Tens digit, J204T 
ne mo ongu ten-line J204U 
" " mgt only J204V 
we we mon J 204W 
wv wv meyer J 204X 
us " "0't from DY-2904 J204Z 
-26 vdc when interlocked with J203b J204a 
t- Normally -26 vde for interlock with J203a K1B (N.C.) 
r-C Channel advance interlock J204c 
Le Channel advance interlock K1A(N.C.) 
c Binary reset from DY-2903/4 J204e 
f -26 vdce pulse from DY-2903/4 to trigger time-delay multivibrator| J204f 
g Routes -26 vdc for scan initiation in DY-2903 CR4 anode 
h Spare --- 
j -26 vde from DY-2901 J 204j 
k Spare --- 
m J 204m 
n—-| 5-5 vac from DY-2901 to DY- 2903/4 channel selector lamps <=] y004n 
: >|5.5 vac ground reference <= ate 
Ss Chassis ground --- 


Normally open 
Normally closed 


N.O. 
N.C. 
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TABLE 4.7 J204 PIN CONNECTIONS 


Connector Type: MS3102A28-21S 


Mating Connector: MS3106B28-21P 


DESCRIPTION 


Connection from K1F (Normal) in DY-2901 
Channel I.D. "9" from DY-2902/3/4 
" 


INTERNAL 
DESTINATION 


A2, pin 14, & J203B 


w " mg 7) A2, pin 16, & J 203C 
" wooo " " A2, pin 18, & J203D 
" mooongm oon " Units digit, A2, pin 20, & J203E 
" mob on " ten-line A2, pin 10, & J203F 
" mongm oon " only A2, pin 8, & J203G 
" Te " A2, pin 6, & J203H 
" Ye " A2, pin 4, & J203J 
" TS " A2, pin 2; & J203K 
" " ng " " i & J203L 


Connection from K1G (Normal) in DY-2901 
Channel I.D. ''9" from DY-2904 
w wt 


" "gn " 
" " nm " " & DY-2903 
" " Nett " DpyY-2903 
fo onBW "  & Dy-2902 \ Tens digit, |J203T & A3, pin? 
"om go Dy-2902 ten-line J203U & A3, pin 8 
" " only J203V & A38, pin 9 
" TD " J203W & A3, pin 10 
" mooomgn J203X & A3, pin 1 


" " "0" from DY-2904 
-26 vde when J203a & b are interlocked 
Normally -26 vde for interlock 
Channel advance interlock 
Channel advance interlock 
Binary reset from DY-2902/3/4 
-26 vde pulse from DY-2902/3/4 to trigger time delay 


J203Z & A38, pin 2 
J2038a 

K1B O.N. arm 

J 203c 

K1A O.N. arm 
CR2 cath. & J203e 


™OSROTP NMSSM CHUDYZESrAUCMADAHVAWP> 


multivibrator J203£ & Meas. Buss. 
Routes -26 vde from DY-2901 for scan initiation in DY-2902 CR5 cathode 
Spare mie 
-26 vde from DY-2901 J 203) 
Spare aac 


ae te J203 m & R1-R25 
5.5 vac from DY-2901 to DY-2902/3/4 channel selector lamps=< 3203 n & R1-R25 


—|J203 p 


5.5 vac ground reference J203 r 


Chassis ground 


O.N. = Off Normal 
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1) 


4.2 


Points 


1 to 8. 


LUBRICATING THE STEPPING SWITCH 


Stepping switches are designed for long life; as with any running mechan- 
ism, they require lubrication according to the amount of use. The 
switches are lubricated at the factory; after the first 30,000 revolutions 
they should be lubricated again, but only at 150,000-revolution intervals 
thereafter. If the switch is used very little, lubrication is recommended 
at six-month intervals. The chart and procedure gives explicit details 
for lubrication. The lubricants required are contained in the lubrication 
kit mounted on the instrument chassis. Attention to this detail will result 
in long satisfactory service. 


Apply Blended Lubricating Oil Spec. 5684 (blended mineral- and paraffin- 
base oils) as follows: 


i,2 One dip at each end of switch shaft. 
3 One dip to each of the yoke bearings. 
4,5,6 One-half dip to pawl bearing (4). Spread the remainder 


through the coils of pawl spring (5) and its eyelets, and 
through the coils of driving spring (6). 


7,8 Small amount to interrupter spring buffer (7) and indicator 
wheel off-normal (8). 


Apply two dips of Switch Lubricant Spec. 5232-C (blended oil and de- 

flocculated graphite) to ratchet (9), spreading the lubricant evenly over 

all of the teeth. 

Apply Watch Oil Spec. 5228 (highly refined fish oil) as follows: 

10 One-third dip between the tips of each pair of wiper 
springs with the wipers standing off the bank. Rotate 
the switch and repeat for the other sets of wipers. 


11 One dip between each wiper pair in the path of the brush 
spring pairs. 


Rotate the switch to distribute the lubricants. Wipe off excess lubricant. 
Do not over-lubricate. 
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FIGURE 4.1. DY-2901 TOP INTERNAL VIEW 
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FIGURE 4.2. DY-2901 BOTTOM INTERNAL VIEW 
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FIGURE 4.5. CHANNEL IDENTIFICATION CODING CARDS FOR STAIRCASE CODES 
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SECTION 5 
TABLE OF REPLACEABLE PARTS 


Any changes in the Table of Replaceable Parts will be listed on 
a Production Change sheet at the front of this manual. 


If a part in the Table has only a Dymec stock number, it is a 
special part that can be obtained only from Dymec. If a part 
has another manufacturer's stock number, it can be obtained 
directly from that manufacturer. Manufacturers’ code letters 
are listed on the last page. In most cases parts provided by 
manufacturers other than those listed can be used if they have 
the same electrical and physical characteristics, and are equal 
or better in quality. 


To order a part from Dymec, give the instrument model and 
serial numbers, the description of the part, and the Dymec 
stock number. 


As noted on the schematic diagrams, the electrical values of 
certain parts are selected to compensate for variations in other 
components, wiring capacitance, etc. In some instruments a 
selected part may be omitted (e.g. a selected resistor might 
be a wire or an open circuit). The schematic diagram gives 
the nominal value of these parts. When replacing, use the 
original value of the replaced part. 


5-1 


o-S 


zsco-cces 


DY-2901 Input Scanner 


* t 
REFERENCE DYMEC MFR. MFR. “YR, 


Al Connector, printed circuit, 24-pin, (Key 6) 2535-0059 


A2,3 Connector, printed circuit, 24-pin, (Key 21) 2535-0060 


C101 Capacitor: fixed, electrolytic, 4500uf, 35V 1010-0030 


C102 Capacitor: fixed, electrolytic, 200uf, 15V 1010-0022 


C103 Capacitor: fixed, electrolytic, 500uf, 75V 1013-0008 


C201 Capacitor: fixed, electrolytic, 4uf, -15 +20%, 60V 1011-0001 


C202 Capacitor: fixed, electrolytic, 8uf, -15 +20%, 30V 1011-0002 


C203, 204 Capacitor: fixed, ceramic, .005uf, -0 +100%, 500V 1005-0007 


C205 Capacitor: fixed, ceramic, .02uf, -0 +100%, 600V 1005-0004 


C206 Capacitor: fixed, mica, 390uuf, 5%, 500V 1003-0050 


C207 Capacitor: fixed, mylar, .luf, 20%, 150V 1008-0006 


C301 Same as C202 


Diode, silicon 1281-0014 


Diode, silicon 1281-0013 


% Manufacturers’ codes on lost page. t Recommended {-yeor isoloted-use spares per MIL-E-17362A. 


SD624S-P6 


SD624S-P21 


32D314 


TE1164 


D27345-852-J 


PP4B60A1 


PP8B30A1 


BPD.005 


DD- 203 


RR-1339 


338Y104M 


€-s 


2600 -cose 


A Niwa) Neal VOSS 


BEERS 


CR101-104 


CR105-109 


CR 201-207, 
301-308 


J101, 103 


J104 
J109 


J110, 111, 
113, 114 


* Manufacturers’ codes on last page. 


Nd Nee 


BESCRIPTION 


Stack, Rectifier, germanium 


Same as CR2 


Diode, silicon: 1N847 


Lamp, incandescent, 6V 
Lampholder for above 


Lens for above 


Fuse, 1 amp, Slo Blo 


Fuse, 1.6 amp, Slo Blo 


Fuseholders for above 


Receptacle, 3-pin, male: 
XLR-3-32-A95 


Receptacle, 37-pin, male: 
MS3102A28-21P 


Receptacle, 37-pin, female: MS3102A28-21S 
Receptacle, female, BNC 


Same as Jl 


1297-0011 


1281-0031 


2870-0012 
2900-0013 


2925-0004 


1955-0002 


1955-0012 
1965-0001 


2535-0056 


2538-0003 


2537-0003 


2536-0003 


t Recommended i-yeor isolated-use spares per MIL-E-17362A. 


4JA211FB 
1AC1 


Type 345 
137-8536-9 
137-931 


MDL-1 


MDL-1.6 
342012 


1094/U 


b-S 


zeoo-coce 


REFERENCE 
DESIGNATOR 


K2, 201, 202 


K301-304 


P111, 113, 
114 


Q201 


Q202- 206 


DY- 2901 (Cont'd) 


% Monufacturers’ codes on last page. 


DESCRIPTION 


Switch, stepping, type 45, 24V 
NOTE: 
Replace 48V coil with a 24V coil 


Relay, 500 ohm coil, 2 form C 


Relay, 4 form C, 24V 


Connector, 3-pin, female: 
XLR-3-11C-A95 
(Mating connector for J1-25) 


Connector, 37-pin, female: 
MS3106B28- 21S 
(Mating Connector for J101) 


Connector, 37-pin, female: pins A and B jumpered, and 
pins C and D jumpered: MS3106B28-21S 
(Mating connector for J103) 


Connector, 37-pin, male: MS3106B28-21P 
(Mating connector for J104) 


Same as Pl 


Transistor, germanium: 2N404 


Transistor, germanium: 2N404A 


DYMEC * MER. MFR. ey "-yR, 
STOCK NO. CODE PART NO. ‘| SPA. 


1311-0037 


1311-0039 


1311-0040 


2935-0057 


2539-0003 


A2901-3046 


2540-0002 


1271-0014 


1271-0023 


t Recommended 1-year isolated-use spores per MIL-E-17362A. 


PW-12250-1 


$-s 


Does 


REFERENCE 
DESIGNATOR 


R27 


R28 


R29 


R30 


R101 


R102 


R103 


R201 


PB 203 


R204 


R209 


A206 


R206 


Resistor: fixed, composition, 47 ohm, 5%, 1/2W 


Resistor 


Resistor 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


| Resistor: 


| 


| Hesistor: 


Hesistor: 


Hegistor: 


Same as 


Resistor: 


: fixed, wirewound, 30 ohm, 5%, 8W 


: fixed, composition, 470 ohm, 5%, 2W 


fixed, 


fixed, 


fixed, 


fixed, 


fixed, 


fixed, 


fixed, 


fixed, 


fixed, 


fixed, 


R27 


* Manufacturers’ codes on last page. 


fixed, composition, 4.7K, 5%, 1/2W 


composition, 5.6 ohm, 5%, 1W 


composition, 5.1K, 5%, 1/2W 


wirewound, 390 ohm, 1%, 5W 


composition, 


composition, 


composition, 


composition, 


componition, 


composition, 


composition, 


15K, 5%, 


1/2W 


56 ohm, 5%, 1/2W 


510 ohm, 


SOK, 5%, 


21K, 5%, 


15K, 5%, 


5%, 1/2W 


1/2W 


1/2W 


1/2W 


3.3K, 5%, 1/2W 


ow ea 
= * t 
DYMEC MFR. MER. 1-YR 


1067-4705 


1160-0007 


1068-4715 


1067-4725 


1068-5605 


1067-5125 


1160-0011 


1067-1535 


1067-5605 


1067-5115 


1067-3935 


1067-2735 


1067-1535 


1067-3325 


t Recommended t-year isolated-use spores per MIL-E-17362A. 


DY-2901 (Cont'd) 


REFERENCE | 


DESIGNATOR DESCRIPTION 


DYMEC * MER. MFR. oty,| YR. 
STOCK NO. CODE PART NO. “I Spa. 


9-S 


@eoo-ocss 


R209 


R210 


R211 


R212 


R213 


R214 


R215-217 


R218 


R219 


R220 


R221 


R222 


R223 


R224 


R225 


% Manufacturers’ codes on last page. 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Resistor: 


Same as 


Resistor: 


Resistor: 


Same as 


Resistor: 


composition, 
composition, 
composition, 
composition, 
composition, 
composition, 
composition, 
composition, 
composition, 


composition, 


composition, 


composition, 


composition, 


120K, 5%, 1/2W 


270 ohm, 5%, 1/2W 


8.2K, 5%, 1/2W 
2.2K, 5%, 1/2W 
1K, 5%, 1/2W 

12K, 5%, 1/2W 
10K, 5%, 1/2W 
5.6K, 5%, 1/2W 
6.8K, 5%, 1/2W 


150K, 5%, 1/2W 


18K, 5%, 1/2W 


22K, 5%, 1/2W 


56K, 5%, 1/2W 


1067-1245 


1067-2715 


1067-8225 


1067-2225 


1067-1025 


1067-1235 


1067-1035 


1067-3625 


1067-6825 


1067-1545 


1067-1835 


1067-2235 


1067-5635 


t Recommended {-yeor isolated-use spares per MIL-E-17362A. 


L-S 


A 
tasanat Lt ‘Sy eee hi fs 
REFERENC 
Poesia =e DESCRIPTION DYMEC * MER. MFR 
STOCK NO. CODE | PART NO. ary. | 
R226 Resistor: fixed, composition, 820K, 5%, 1/2W 1067-8245 


R227, 229 Same as R28 


R228 Resistor: fixed, composition, 27 ohm, 5%, 1/2W 1067-2705 


R230 Same as R209 


R231 Resistor: fixed, composition, 100K, 5%, 1/2W 1067-1045 


R232 Same as R205 
R233 Same as R215 


R301 Same as R228 


RV1, 2 Varistor, 24V 1254-0003 


Switch, multi, illuminated push button 1852-0009 


Lamps for above None 


Switch, push button, DPDT 1852-0002 


Switch, rotary 1851-0037 


Same as 8201 


Transformer, power 1575-0040 


3170-0001 


Bsc0o-oose 


8-S 


DY-2902,3,'4 


REFERENCE 


Input Scanner 


DESCRIPTION 


DESIGNATOR | 


J26-50, 210, 
211 


J201, 203 


J 202, 204 


zsco0-COss 


Connector, printed circuit, 24-pin, (Key-21) 


| Diode, silicon 


| Diode, silicon 


Lamp, incandescent 
Lampholder for above 


Lens for above 


Receptacle, 3-pin, male: XLR-3-32-A95 
(DY-2903: J51-75, 310, 311) 
(DY-2904: J76-100, 410, 411) 
Receptacle, 37-pin, male: MS3102A28-21P 
Mating connector for above: MS3106B28-21S 
Receptacle, 37-pin, female: MS3102A28-21S 
(DY-2903: J302, 304) 
(DY-2904: J402, 404) 


Mating connector for above: MS3106B28-21P 
Switch, stepping, type 45, 24V 


Relay, 500 ohm coil, 2 form C 


DYMEC * MER. MFR. oty,| YR 
STOCK NO. CODE PART NO. ‘| spa. 


2535-0060 


1281-0014 


1281-0013 


2870-0012 
2900-0013 


2925-0004 


2535-0056 


2538-0003 


2539-0003 


2537-0003 


2540-0002 


1311-0037 


1311-0039 


8D624S-P21 


ype 345 


137-8536-9 


137-931 


IPW-12250-1 


IPE-402-B17 


6-% 


wea eve hy 


REFERENCE 
DESIGNATOR DESCRIPTION DYMEC 
STOCK NO. 


Connector, 3-pin, female: XLR-3-11C- 
(DY-2903: P51-75) ate 2535-0057 
(DY-2904: P76-100) 


Resistor: fixed, composition, 47 ohm, 5%, 1/2W 1067-4705 
Resistor: fixed, wirewound, 30 ohm, 5%, 8W 1160-0007 
Resistor: fixed, composition, 470 ohm, 5%, 2W 1069-4715 
Resistor: fixed, composition, 4.7K, 5%, 1/2W 1067-4725 


Resistor: fixed, composition 5.6 ohm, 5% 
? p ’ » 97, 1W 1068-5. 605 


Varistor, 
1254-0003 


Switch, multi illuminated push button 
(DY-2903: | S51-75) 1852-0009 
(DY-2904: 76-100) 


Lamps for above 


zg00 -oo6s 


-17362A. 


* Monufacturers’ codes on last page. t Recommended i-year isolated-use spores per MIL-E 


400853 


Wocsss 
409391 
401121 
401285 
401251 
101295 


101389 
(01569 
401939 
4101561 
(Ozu 
+ 02286 
102660 

02735 


102771 


(02777 
103803 
403708 
£03797 
(03877 
103888 
103958 


404009 


1 oaold 
08062 
1 08222 
104354 
Ca40e 


asst 
anh 


04732 
04773 
14796 
call 
£4570 
$006 


05277 


os3a? 
$593 
O8s16 


5628 
gsi2e 


09779 
Osea 
$220 
CAO 
Os1rs 
C4802 
Osurs 
06540 


bésss 


O66ES 
751 


oss)? 


TABLE 6-3. 
CODE LIST OF MANUFACTURERS 


The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name t 
and H4-2 (Code to Name) and their latest fag The date of revision and the ote ae the ap ae en ne 


the bottom of each page. Alphabetical codes 


Monufocturer Address 
U.S.A. Common Any supplier of U.S. 
NeCoy Electronics Mount Holly Springs, Pa. 
Sage Electronics Corp. Rochester, N.Y, 


Hunidial 
Garlock Inc., 

Electronics Products Dw. 
Aetovox Corp. 


Colton, Calif. 


Carden, N.J. 
New Bedford, Mass. 
Amp, Inc. Harrisburg, Pa. 
Aircraft Radio Corp. Boonton, NJ. 
Northern Engineeting Labortories, Inc. 
Burlington, Wis, 
Sangamo Electric Co., 
Pickens Owv, 
Goe Cngineering Co. 
Carl E. Holmes Corp. 
Allen Bradley Co. 
Litton Industries, Inc. 
TRW Seniconductors, Inc. 
Texas Instruments, Inc. 
Transistor Products Div. 
The Alliance Mfg. Co. 
Pacific Relays, Inc. 
Areroch Cotp. 
Pulse Engineering Co. 
Fetroxcude Corp. of America 
Cole Rubber and Plastics Inc. Palo Alto, Calif. 
Acphenol-Borg Electronics Corp. Chicago, il. 
Radio Corp. of Arerica, Semiconductor 
and Materials Div. Somerville, NJ. 
Vocaline Co. of Arenica, Inc, 
Old Saybrook, Conn, 
Hopkins Engineering Co. San Fernando, Calit. 
G.E. Semiconductor Prod. Dept, Syracuse, N.Y. 
Apex Machine & Tool Co. Dayton, Unio 
Eldema Corp. Compton, Calif. 
Transitron Electric Corp. Wakefield, Mass. 
Pyrctilm Resistor Co.,Inc, Cedar Knolls, NJ. 
Singer Co., Dicht Div, 
Finderne Plant Sometville, NJ. 
Attow, Hatt and Hegeman Elect. Co. 
Hartlord, Conn, 
Lambertville, NJ. 
New Yoth, N.Y. 


Pickens, S.C. 

Los Angeles, Calif. 
Los Angeles, Calif, 
Milwaukee, Wis. 
Beverly Hills, Calif. 
Lawndale, Calit. 


Dallas, Texas 
Alliance, Ohio 
Van Nuys, Calif. 
Rocatord, Il. 
Santa Clara, Calil. 
Saugerties, N.Y. 


Tautus Corp. 
Elmenco Products Co. 
Hi-Q Division of Aetovon Myrtle Beach, S.C. 
Precision Paper Tube Co. Chicago, il. 
Oynec Division of Hewlett-Packard Co, 
Palo Alto, Calif. 
Sytvama Electric Products, 
Nictomave Device Div, Mountain View, Calif. 
Motorola, Inc., Semiconductor Prod. Div. 
Phoeniaz, Arizona 
Fitron Co., Inc., Western Div. Culver City, Calif. 
Automatic Electric Co. Northlake, Ul, 
Sequora Wire Co. Redwood City, Calif. 
Precisicn Corl Spring Co. El Monte, Catt. 
P.M. Motor Company Westchester, Ill, 
Twentieth Century Plastics, Inc. 
Los Angeles, Calif. 
Westinghouse Electric Corp. 
Seni-Conductor Dept. 
Ultromen, Inc, 
Woo strue Engineering Co, 
Cosmo Plastic 
(c o Electrical Spec. Co.) 
Barber Colman Co. 
Tiffen Optical Co. 
Roslya Heights, Long Island, N.Y. 
Metro-Tel Corp. Plainview, N.Y, 
Stewart Engineering Co. Santa Cruz, Calif, 
Wanelield Engineering Inc, Wakelield, Mass, 
The Bassick Co. Bridgeport, Conn, 
Bausch and Lomb Optical Co. Rochester, N.Y. 
C.T.A, Products Co. of America = Chicago, I. 
Western Cevices Inc. Burbank, Calit. 
Amaton Electrome Hardware Co., Inc. 
New Rochelle, N.Y, 
Beede Electrical Instrument Co., Inc. 
Penacook, N.H. 
Indianapolis, Ind, 


Youngwood, Pa. 
San Mateo, Calil, 
Sunnyvale, Calif. 


Cleveland, Ohio 
Rochford, Wl, 


General Devices Co., Inc. 
Nuclear Corp. of America 

U.S. Sencot Div. Phoenia, Anz. 
Tostington Utg. Co., West Div. Van Nuys, Call. 
Entet-tcCultough Inc. San Carlos, Calif, 
Ketvsn Electric Co. Van Nuys, Cali, 
Corning Glass Works 

Electrouc Components Dest. 
Digitran Co. 


Bradtord, Pa. 
Pasadena, Calif. 


0t1S-a0 
Revised: May, 1965 
M0229 


Code 
No. 


07137 
07138 


07139 
07233 
07261 
07263 


07322 
07387 
07700 
07910 
07333 


07986 


07980 
08185 
08289 
08358 


Osess 
03717 
05718 


08792 


08984 
03026 
09134 
09145 
09250 
09569 


10214 


oan 


10646 
11236 
11237 


11242 
11312 
11534 
na 


wi 
11870 
12136 
12697 
12859 
12881 
12930 
13163 
13396 
13835 


14099 
14193 
14298 
14493 
14655 
14960 
19203 
19291 
15558 


19772 


13818 
19309 


16037 
16352 
16688 


16758 
W109 
Vara 
18476 
13456 
18583 
18873 
19315 


19$00 
19701 


Manufacturer Address 


Transistor Electronics Corp. Minneapolis, Mina, 
Westinghouse Electric Corp. 

Electrone Tube Ow. 
Filzohn Corp. 


Elnura, N.Y. 
New York, N.Y, 
Cinch-Graphik Co. City of Industry, Calif, 
Avnet Coto. Los Angeles, Calil. 
Fauchil¢ Canera & Inst. Cerp., 

Sesucenducter Div. Mozntain View, Calif. 
Minnesota Rubber Co. Minneapolis, Minn, 
The Bittcher Corp. Los Angeles, Calif. 
Technical Wite Products Inc, Cranteord, NJ. 
Continental Device Corp, Hamtheine, Calif, 
Raytheon Wil. Co., 

Senrconducter Ov. 
Shockley Sems-Conductor 

Labcratories 
Bocaton Radio Corp. 
U.S. Engineering Co. 
Blinn, Deldert, Co. 
Burgess Battery Co. 

Niagara Falls Ontario, Canada 
The Bristol Co. Waterbuty, Cona, 
Sloan Cezpany Sun Valley, Cait, 
ITT Cannon Electric Inc., Phoene Div. 
Phoesix, Arizona 
CBS Electronics Semiconductor 

Operations, Div. of C.8.S.,Inc. Lomell, Mass, 
Mel-Rain Indianapolis, Ind, 
Babcock Relays Div. Costa Mesa, Calil. 
Texas Capacitor Co. Houston, Texas 
Alohm Electronics Sun Valley, Calif. 
Electio Assemblies, Inc. Chicago, tll, 
Malloty Battery Co. of 

Canada, Ltd. Toronto, Ontario, Canada 
General Transistor Western Corp. 

Los Angeles, Calil. 


Mountain View, Calif. 


Palo Alto, Calif. 
Rechaway, NJ. 
Los Angeles, Calif. 
Ponona, Calif, 


Ti-Tal, Inc. Berkeley, Calit, 
Catborundum Co. Noagara Falls, N.Y. 
CTS of Berne,tne. Berne, Ind, 


Chicago Telephone of California, inc. 
So. Pasadena, Calif, 
Bay State Electronics Corp. Walthan, Mass. 
Uicrowave Electronics Corp. Palo Allo, Calif. 
Duncan Electronics Inc. Costa Wesa, Calif, 
General Instrunent Corp., Semiconductor Div., 
Products Group Newark, ML). 
Imperial Electronic, Inc, Buena Path, Call, 
Melabs, Inc. Palo Allo, Calif. 
Philadelphia Handle Co. Carden, NJ. 


Clarostat Wig. Co. Dover, N.H. 
Nippon Electtic Co., Ltd. Tehyo, Japan 
Metea Electronics Corp. Clark, NJ, 


Delta Sericonducter Inc, Newport Beach, Calif, 
Thetnolloy” Dallas, Texas 
Telefunken (G.M.B.H.) Hanover, Germany 
Midland-Wright Div. of Pacific Industtes, Inc. 
Kansas Cily, Kansas 
Newbuty Path, Calif, 
Santa Vorca, Calit, 
Conshohccken, Pa. 
Loveland, Coto, 
Nemath, NJ. 
San Jose, Calif, 
New York, W.Y, 
N.Hollyacod, Calif. 


Sen-Tech 
Calif. Resistor Corp. 
Anerican Components,ine, 
Healett-Packard Company 
Cornell Dudlier Elecite Corp. 
Williams Mig. Co. 
Wedster Electronics Co. 
Adjustadle Bushing Co. 
Micton Electroacs 
Garden City, Long Island, W.Y. 
Twentieth Century 

Coit Scring Co. Santa Clara, Calif, 
Arelco Inc. Ut. View, Calit, 
Daven Div, Thomas A. Edison Ind. 

McGtaw-Edison Co. Long Island City, N.Y. 
Spruce Pine Wica Co, Sptuce Pine, N.C. 
Computer Dicde Corp. Lod, NJ. 
Ideal Prec. Meter Co., Inc, 

Oe Jur Meter Dis. Brooklyn, N.Y. 
Delco Radio Div. of G.M. Corp. Kokona, Ind. 
Therecnelics lnc, Canoga Para, Catt, 
Trasex Company Mountain View, Calif. 
Ty-Car Wig. Co., Ine. Hothiston, Mass. 
Radio Industnes Des Planes, Wl, 
Cuihs Instrument, Inc. MI. Kisco, WAY, 
E.1. DuPont and Co.,tnc. Wilruogtoa, Del. 
The Bendia Corp., 

Ectigse-Pioneer Div. 
Thomas A. Edison Industees, 

Div. cf McG:aw-Edisoa Co. Best Orange, NJ. 
Electsa Mig. Co. independence, Kansas 


Teterboro, NJ. 


Monufacturer Address 


General Atronics Corp. 
Executere, Inc, 
Farsteel Meta'lurgecal Corp, 
The Fala Bearirg Co, 
G.E. Lanp Division 
Nela Park, Clevelacd, Otio 

Gereral Radio Co. West Concord, Mass, 
Gries Resrogucer Corp. Nem Rectelle, N.Y. 
Grobdet File Co. of America, Inc. 

Cartstact, Nw. 

Lascaster, Pa, 
Palo Alto, Cait, 


Philadelphia, Pa, 
New Yer, WY, 
No. Chicago, I, 
New Britain, Cora, 


Hanulton Watch Co. 
Healett-Pacaard Co. 
G.E. Receiving Tute Dept. 
Lectreha Inc, 
Stanaych Coil Products Ltd, 
Hawhesdury, Ontario, Canada 
PLR. Mallory & Co.,Inc. Indiazapelis, ind, 
Mechanical Industues Prod. Co. = Akron, Oho 
Minsature Precisica Bearings, Inc, Keere, N.H. 
Muter Co. Chicago, WL, 
C.A. Norgren Co. Engleaccd, Colo, 
Onsite Ulg. Co. Saokie, I, 
Polatord Corp. Cambridge, Mass. 
Precision Thermoreter & Inst. Co, 
Southarigtea, Pa, 
Leaingter, Wass. 
Westriaster, Us, 
Waltha>, Wass, 
Seina, N.C. 


Raytheoa Company 
Rowan Corelle: Co. 
Sandor Co. 
Shallcross Utz. Co. 
Simpson Electric Co, Chicago, WM 
Sonatone Corp, Elostord, N.Y. 
Raytheon Co. Commercial Apparatus & 

Systens Ow, So. Notwath, Coon, 
Spaulding Fitre Co.,!nc, Tonawanda, N.Y. 
Sprague Electric Co, Notth Adaas, Mass. 
Telex, Inc, St.Paul, Winn, 
Thomas & Belts Co. Elizadeth, Nod. 
Triplett Electrical inst. Co, Blulttoa, Ohio 
Union Switch and Signal, Div, of 

Westinghouse Aw Brake Co, Pittsburgh, Pa, 
Universat Electric Co, Owosso, Mich, 
Ward-Leonard Electric Co, MI. Vernon, NY 
Western Electnic Co.,lac, New York, W.Y, 
Weston last. Ou. of Daystrem, tac, 

Newark, NJ. 
Wilteh Mle. Co. Chicago, Ul, 
Revere Wollansak Div, Mina, Mining & 

Ulg. Co. St. Paul, Mina, 
Allen Ulg. Co. Marttord, Cena, 
Allen Ulg. Co. Hartlord, Coan, 
Allzetal Screw Product Co. lac. 

Garden City, N.Y. 
Atlantic India Rudder Works, lnc. Chicago, Ml, 
Acperite Co.,lnc, Uniaa City, NLD, 
Belden Ug. Co. Chicago, WI 
Bud Electione Cotp. Cleveland, Oto 
Burnbach Radio Co, Wem York, N.Y. 
Boston Gear Works Div. of 

Muitay Co. of Teaas 
Bud Radio, Inc, Willeughdy, Ona 
Cantoc Fastener Corp, Patacus, NJ. 
Cardwell Condenser Corp, L indenhutst LL, N.Y, 
Bussmann Wig. Des. of 

Wc Graw-Cdrsen Co. 
Chicago Cordenser Corp. 
Catt, Spring Co.,toc. 
CIS Carp. 

ITT Cannon Electric inc, 

Crnena Eng veeting Co, 

C.P. Clare & Co. 

Centralad Div, of Globe Unroa Inc. 

Wilwackee, Wis. 
Chicago, Wh 

New York, N.Y, 
Chicago, M1, 


Quincy, Mass. 


St. Lewrs, Mo. 
Cricogo, IM 
PrcesRevera, Catt, 
Liehart, Ind. 

Los Angetes, Catt, 
Burdack Call. 
Chicago, Wh. 


Connercia! Plastics Co, 
The Corsa Were Co, 
Chicago Menatuce Lamp Works 
A.O. Seth Corp, Cromiey Dew, 
Dest Orange, NJ. 

Circ Mtg. Co., Howard B. Jores Div, 

Cricago, it 
Midland, Mich, 


Dow Corning Corp. 
Electra Mot.we Mtg. Co.,fec. 


Willheee 
Cota Cart Co.,tac. P 
Joha E. Fast Co., Drv. Victoreea b 
Diatght Corp. Broo 
fod:aca General Corg., Electromes Us, 
Keasdy, WJ. 
Drate Mfg. Co. Cacage, Hi, 


& Sigratite ise, 


OQ Seratzer Allay Products Co. 


ave been arbitrarily assigned to suppliers not appearing in the H4 handbooks. 


Address 


Mcnufacturer 


Hugh M, Ety Ine, 
3feras Co, 
Ritet VW. Madly Co. 


HW. Harper Ca, 
Melipot Ove, of Beckman test, inc, 

Futtertos, Cali. 
Meghes Products Division of 
Cat. 


Gecige K. Garrett Co., Div. 
USL Industries Inc. 
Feseral Screw Pisducts Ine, 
Fischer Special Mtg. Co. 
The General Industries Co. 
Goshen Stazping & Tool Co. 
JFO Electronics Corp, 
Jennirgs Radio Mtg. Corp. 


Philadelphia, Pa. 
Chicago, Wi, 
Crterrnati, Orr 
Elpna, Ora 
Gesher, In, 
Brochlya, N.Y, 


3.H. Winns, and Sons 
Industrial Cordeaser Corp, 


Winchester, Mass. 
Chicago, UW. 


RLF. Products Divesicn of Amphenat- 
Borg Erectranes Cotg. Dantury, Coa, 
€.F. Jchtsea Co, Waseca, Mina, 


International Resistance Co. Philacelpmia, Pa, 
Jares Anights Co. Saodacch, WL 
Walks Electric Corporation ML, NY, 
Lenz Electric Mig. Ca. Chicago, I, 
Litthetuse, Inc, Des Plaines, it, 
Lord Ute. Co, Ene, Pa, 
C.W, Maimedel Son Francisco, Calif. 
Geseral Instrvmeat Corp, 

Micacold Div. 

Janes Millen Mtg, Co.,Inc. 
JW. Miller Co, 

Mooadnack Mills 

Mueller Electic Co. 

Oak Manctacturng Co. 
The Beodex Corp, 

Bendis Pace Qiv, No, Hollywood, Catt. 
Pacilic Metals Co. San Francisco, Calil, 
Phanostraa tastrement aod 

Electranc Co. South Pasadena, Calil, 
Philadelphia Steel and Wie Corp. 

Philadelphia, Pa, 
American Wachise & Foundry Co. 
otter & Gruntield Ow, Princeton, Ind. 
TRW Electroie Components Div, Camden, NJ. 
Geresal lasteument Corp., Rectifier Que, 
Biooalyn, N.Y. 
Macrisdurg, Pa. 
Tosrance, Calif, 


Newath, NJ. 
Malden, Mass, 

Los Angeles, Calif. 
San Leandio, Calit. 
Cleveland, Ohio 
Crystal Lake, Ill, 


Resistance Products Co, 
Redvercraft Corp. of Cait 
!Oivision of Ulnar 
Oras Elgen, it 


catot Corp, New York, WY, 

ul! an bac, Pitman, NJ, 

hompsoc-Breaet & Co, Chicago, UL 
Tilley Mtg. Co. Sam Francis 

Stachpcle Cardon Co. St. Marys, Pa, 

Stantard Thoeson Corp. Waltham, Mass, 

Tinrerman Products, bac. Cleveland, Onea 


Tronslormer Engineers 
Ucimte Co. 

es Robrager log, 
dee Root 


e!, Calit, 

paviile, Mass. 
Long Island City, WY. 
ac. Hartford, Coan 


Weero My , Chicago, tl, 
Coalimentat-Mut Electronics Coro, 

Pnilade!pta, Pa, 
Zrerice Mtg. Comp. Wew Rochelle, N.Y, 


us D. vision of Sessions 

a Co Mottistown, WJ. 

Elizabeth, Nod. 

Ties Teleps E ent New York, N.Y, 

Electoore tedustoes Association, Any trang 
Tube meeticg EIA stardards-Mashington, D.C. 

Unvman Serich, ie. Manon 


Electronics Corp, Wallingford, Conn, 
United Tracstoimes Cosg. New You NY, 
Crrcaga, Mt. 

Riverside, Catt, 


Hillsboro, Ome 
Delrance, Oma 
Moorowra, Catt, 


From: FSC. 
wo.) 


Nas 
Os 
Nel OD 


Code 
No. 


80583 
80640 
81030 
81073 
81095 
81312 
03349 
Oras 
61483 
81541 
81660 


82042 
82047 


62142 
82170 


62209 
62219 


82376 


87389 
82647 


82768 
82266 
62877 
82893 
83053 
83058 
83066 


63125 


63148 
63186 
83798 
83315 
63330 
63385 
63501 


03594 
63740 
6317) 


Menufocturer Address 


Hanamarlund Co., Inc, 
Stevens, Arnold, Co., Inc. 
International Instruments Inc, 
Grayhill Co. LaGrange, itl. 
Triad Transformer Corp. Venice, Calil. 
Wiechester Electronics Co., lnc. Norwalk, Calif. 
Military Specification ee coccecee 
Wilkor Products, Inc. Cleveland, Ohio 
International Rectifier Corp. El Segundo, Calif. 
The Aispax Products Co, Canbridge, Mass. 
Barty Controls, Div. Barry Wright Corp. 
Waterton, Mass, 
Skokie, III. 


New York, N.Y. 
Boston, Mass, 
Orange, Conan. 


Carter Precision Electric Co. 

Sperti Faraday Iac., Cooper Hewitt 
Electric Div. 

Jetfers Electronics Division of 
Speer Carbon Co, 

Fairchild Cacera & Inst. Cotp., 
Defense Prod. Division 

Magowe Industries, Inc, 

Sylvania Electnc Prod, tac, 
Electronic Tube Division Emporium, Pa. 

Astron Division, Renwell Industries Inc, 

East Newark, .J. 

Chicago, II. 


Hoboken, NJ. 
Du Bois, Pa. 


Clifton, W.J. 
Greenwich, Conn, 


Switchcraft, Ine, 
Metals & Controls Inc. 
Spencer Products 

Phillips-Advance Control Co, 
Reseaich Products Corp, 
Rotron Mfg. Co., Inc, 
Vector Electronic Co, 
Western Washer Mig. Co. Los Angeles, Calif, 
Cant Fastener Co. Cambridge, Mass. 
New Hampshire Ball Bearing, Inc, 

Peterborough, W.H, 


Altleboro, Mass. 
Joliet, Hl. 
Madison, Wis. 
Woodstock, N.Y. 
Glendale, Calif, 


General tastrument Corp., 
Capacitor Div, 

ITT Wise and Cable Div. 

Victory Engineering Corp. 

Bendix Cotp., Red Bank Div. 

Hubbell Corp. 

Smith, Herman H., Inc, 

Central Screw Co, 

Gavitt Wie and Cable Co, 
Div, of Amerace Corp, 

Burroughs Corp, 

Electronic Tube Div. 
Eveready Div. National Carbon 
Div. Union Carbide Corp. 

Model Eng. and Mig., Inc, 


Darlington, S.C. 
Los Angeles, Calif. 
Springfield, NJ. 

Red Bank, NJ. 
Mundelein, Wl, 
Brocklya, N.Y. 

Chicago, IIL, 


Brookfield, Mass. 
Plainfield, N.J. 


New York, N.Y. 
Huntington, Ind, 


00015-40 
Revised: May, 1965 


Code 
No. 


63821 
e471 
84396 
eau 
84970 
85454 
Osa7) 
05474 
85660 
$5911 
86197 


86579 
66684 


07216 
67473 


07664 
$7930 
88140 
88220 
68421 
66698 
89231 
09473 


09665 
90179 


90970 
91260 
91345 
91418 
91506 
91637 
91662 
91737 
91827 
91929 


91961 
92180 
92367 
92196 
92607 


93332 


TABLE 6-3. 


CODE LIST OF MANUFACTURERS (Continued) 


Manufacturer Address 


Loyd Scruggs Co, 
Atco Electronics inc, 
A.J. Glesener Co., Inc. 
TRW Capacitor Div. 
Sarkes Tarzian, inc, 
Boonton Molding Company 
A.B. Boyd Co, 
R.M, Bracamonte & Co, 
Kolled Kords, Inc, 
Seanless Rubber Co, 
Clifton Precision Products Co., Inc. 
Clifton Heights, Pa, 
Precision Rubber Products Corp. Dayton, Ohio 
Radio Corp of America, Electronic 
Comp. & Devices Div. Harrison, NJ. 
Philco Corporation (Lansdale Division’ 
Lansdale, Pa. 
Westesn Fibrous Glass Products Co. 
San Francisco, Calif. 
Van Waters & Rogers Inc. San Francisco, Calil. 
Tower Mig. Corp. Providence, R.I. 
Cutler-Haaner, Inc, Lincoln, tl. 
Gould-National Batteries, Inc. St. Paul, Minn, 
Federal Telephone & Radio Corp. Clifton, N.J. 
General Mills, Inc, Buffalo, N.Y. 
Graybar Electric Co, Oakland, Calif. 
General Electric Distributing Corp. 
Schenectady, N.Y. 
United Transformer Co. Chicago, til. 
US Rubber Co., Consumer Ind, & Plastics 
Prod, Div. Passaic, NJ, 
Bearing Engineering Co, San Francisco, Calif. 
Connor Spring Mig, Co. San Francisco, Calif, 


Miller Dial & Nameplate Co, El Monte, Calif, 
Radio Materials Co, Chicago, tll. 


Festus, Mo. 

Great Neck, N.Y. 
San Francisco, Calif. 
Ogallala, Neb. 
Bloomington, ind. 
Boonton, N.J. 

San Francisco, Calif. 
San Francisco, Calif. 
Handen, Conn, 
Chicago, Ill, 


Augat Inc, Altleboro, Mass, 
Dale Electronics, Inc. Columbus, Nebr, 
Elco Corp. Willow Grove, Pa, 
Gremar Mfg. Co., Inc. Wakelicld, Mass, 


K F Development Co. Redwood Cily, Calif, 
Honeywell Inc., Micro Switch Div. 

Freeport, 1. 
Oakland, Calif. 
Peabody, Mass, 
Rochester, N.Y. 


Naha-Bros, Spring Co, 
TruConnector Corp, 
Elgeel Optical Co,, Ine, 
Universal Industries, Inc. 

City of Industry, Calif, 
Tensolite Insulated Wire Co., Inc, 

Tartytown, N.Y. 

Sylvania Electric Prod. Inc, 


Semiconductor Div, Woburn, Mass, 


Code 
No. 


93369 
93410 
93788 
93929 
94137 
94144 


94148 


94154 
94197 


94222 
94310 


94330 
94682 


95023 


95236 
95238 
95263 
95264 
95265 
95275 
95348 
95354 
95712 
95987 
96067 
96095 
96256 


96296 
96330 
96341 
96501 
97464 
97539 
97979 
97983 


90141 
98159 
98220 
98278 
96291 
98405 


Monufocturer Address 


Robbins and Myers, Inc. 

Stevens Mfg. Co., Inc. 

Howard J. Smith Inc, 

G.V. Controls 

General Cable Corp. 

Raytheon Co., Comp. Div., 
Ind. Comp. Operations Quincy, Mass. 

Scientific Electronics Products, Inc. 

Loveland, Colo. 
Newark, NJ. 


New York, N.Y. 
Mansfield, Ohio 
Port Monmouth, N.J. 
Livingston, N.J. 
Bayonne, NJ. 


Tung-Sal Electric, tnc. 
Curtiss-Wright Corp. 
Electronics Div, 
South Chester Corp. 
Tru-Ohm Products 
Memcor Components Div. Huntington, Ind. 
Wire Cloth Products, Inc. Bellwood, Ul. 
Worcester Pressed Aluminum Corp. 
Worcester, Mass. 
George A. Philbrick Researchers, Inc. 
Boston, Mass. 
Miami, Fla. 
Woodside, N.Y. 
Long Island, N.Y. 
Burbank, Calif. 
Sheridan, Wyo. 
Bridgeport, Conn, 
Bloontield, NJ. 
Chicago, Il, 
Franklin, ind. 
Chicago, II. 
Sunnyvale, Calif. 
Olean, N.Y. 


East Paterson, NJ. 
Chester, Pa. 


Allies Products Corp. 
Continental Connector Corp. 
Leecralt Mig. Co., Inc. 
Lerco Electronics, Inc. 
National Coil Co, 
Vilsamon, Inc. 
Gordos Corp. 
Methode Mfg. Co, 
Dage Electric Co., Inc. 
Wechesser Co, 
Huggins Laboratories 
Hi-Q Div. of Aerovox Corp, 
Thordarson-Meissner Div. of 
Maguire Industries, Inc, 
Solas Manufacturing Co. 
Carlton Screw Co. 
Mictowave Associates, Inc, 
Excel Transformer Co, 
Industrial Retaining Ring Co, 
Automatic & Precision Mig. 
Reon Resistor Corp. 
Litton System Inc., Adler-Westric 
Comaun. Div, New Rochelle, N.Y. 
R-Troncis, Inc, 
Rubber Teck, Inc, 
Francis L. Moseley 
Microdot, Inc. 
Sealectro Corp, 
Catad Corp. 


Mt. Carmel, fil, 
Los Angeles, Calif. 
Chicago, II. 
Burlington, Mass. 
Oakland, Calif. 
Irvington, N.J. 
Englewood, N.J. 
Yonkers, N.Y. 


So. Pasadena, Calif. 
Mamaroneck, N.Y. 
Redwood City, Calif. 


Code 
No. 


98731 


98621 
98925 


98978 
99109 
99313 
99515 
99707 
99800 
99848 
99934 
99942 


99957 


Monufacturer Address 


General Mills tnc., 

Electronics Div. Minneapolis, Mian 
North Hills Electronics, Inc. Glen Cove, H.Y 
Semiconductor Div. of Clevite Corp. 

Walthaa, Mass 
International Electronic 

Research Corp. 
Columbia Technical Corp. New York, N.Y 
Varian Associates Palo Alto, Cali: 
Marshall Ind. Elect. Products Div. 

San Marino, Calit 
Control Switch Division, Controls Co. 

of America El Segundo, Calit 
Delevan Electronics Corp. East Aurora, N.Y 
Wilco Corporatioa Indianapolis, tod 
Renbrandt, Inc. Bostoa, Mass. 
Holfman Electronics Corp. 

Semiconductor Div. 
Technology Instrument Corp. 

of Calif. Newbury Park, Calif. 


Burbank, Cali: 


El Moate, Calif. 


THE FOLLOWING H-P VENDORS HAVE NO NUM 
BER ASSIGNED IN THE LATEST SUPPLEMENT TC 
THE FEDERAL SUPPLY CODE FOR MANUFAC 
TURERS HANDBOOK. 


0000F 
000M 


00002 
QOOAA 


Q00AB 
QOOAK 


000BB 


000MM 
QOONN 
0009Q 
o00ss 

oooww 
oooYY 


Malco Tool and Die Los Angeles, Calif 
Western Coil Div. of Automatic 

Ind., Inc. Redwood City, Calif 
Willow Leather Products Corp. Newark, WJ. 
British Radio Electronics Ltd, 

Washiagtoa, 0.C 

ETA Englan 
Sienens-America 

Components Div. 
Precision Instrument 

Components Co. 
Rubber Eng. & Development 
A “NO Mig. Co. 
Cooltron 
Control! of Elgin Watch Co, 
California Easteta Lab. 
S.K. Saith Co, 


White Piaias, N.Y 


Van Nuys, Calif, 
Hayward, Calif, 
San Jose, Calif 
Oakland, Calif, 
Burbank, Calif 

Burlington, Calif, 

Los Angeles, Calif. 
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SALES AND SERVICE OFFICES 


ALABAMA 
Huntsville, 35802 
2003 Byrd Spring Rd. S.W. 
(205) 881-4591 
TWX: 510-579-2204 


ALASKA 
Bellevue, Wash. 98004 
11656 N.E. 8th Street 
(206) 454-3971 
TWX: 910-443-2303 


ARIZONA 
Scottsdale, 85251 
3009 No. Scottsdale Rd. 
(602) 945-7601 
TWX: 602-949-0111 


Tucson, 85716 

232 So. Tucson Blvd. 
(602) 623-2564 

TWX: 602-792-2759 


CALIFORNIA 
North Hollywood, 91604 
3939 Lankershim Blvd. 
(213) 877-1282 and 766-3811 
TWX: 910-499-2170 


Sacramento, 95821 
2591 Carlsbad Ave. 
(916) 482-1463 
TWX: 916-444-8683 


San Diego, 92106 
1055 Shafter Street 
(714) 223-8103 
TWX: 714-276-4263 


Palo Alto, 94303 

1101 Embarcadero Rd. 
(415) 327-6500 

TWX: 910-373-1280 


COLORADO 
Englewood, 80110 
7965 East Prentice 
(303) 771-3455 
TWX: 910-935-0705 


CONNECTICUT 
Middletown, 06457 
589 Saybrook Rd. 
(203) 346-6611 
TWX: 710-428-2036 


FLORIDA 
Miami, 33125 
2907 Northwest 7th St. 
(305) 635-6461 


Orlando, 32803 

621 Commonwealth Ave. 
(305) 425-5541 

TWX: 305-841-2568 


St. Petersburg, 33708 
410-150th Ave,. Madeira Beach 
4813) 391-0211 and 391-1829 
TWX: $13-391-0666 


GEORGIA 
Atlanta, 30305 
3110 Maple Drive, N.E. 
(404) 233-1141 
TWX: 810-751-3283 


5/66 


UNITED STATES and CANADA 


HAWAII 
North Hollywood, Calif. 91604 
3939 Lankershim Blvd. 
(213) 877-1282 
TWX: 910-499-2170 


ILLINOIS 
Skokie, 60076 
5500 Howard Street 
(312) 677-0400 
TWX: 910-223-3613 


INDIANA 
Indianapolis, 46205 
3919 Meadows Dr. 
(317) 546-4891 
TWX: 317-635-4300 


LOUISIANA 
New Orleans 
(504) 522-4359 


MARYLAND 
Baltimore, 21207 
6660 Security Blvd. 
(301) 944-5400 
TWX: 710-862-0850 


Rockville, 20852 

12303 Twinbrook Pkwy. 
(301) 427-7560 

TWX: 710-828-9684 


MASSACHUSETTS 
Burlington, 01803 
Middlesex Turnpike 
(617) 272-9000 
TWX: 710-332-0382 


MICHIGAN 
Southfield, 48076 
24315 Northwestern Hwy. 
(313) 353-9100 
TWX: 313-357-4425 


MINNESOTA 
St. Paul, 55114 
2459 University Ave. 
(612) 646-7881 
TWX: 910-563-3734 


MISSOURI 
Kansas City, 64114 
9208 Wyoming Place 
(816) 333-2445 
TWX: 910-771-2087 


St. Louis, 63144 

2812 South Brentwood Blvd. 
(314) 644-0220 

TWX: 910-760-1670 


NEW JERSEY 
Eatontown, 07724 
(201) 747-1060 


Englewood, 07631 
391 Grand Avenue 
(201) 567-3933 
TWX: 510-230-9709 


NEW MEXICO 
Albuquerque, 87108 
6501 Lomas Blvd., N.E. 
(505) 255-5586 
TWX: 910-989-1655 


Las Cruces, 88001 
114 S. Water Street 
(505) 526-2486 

TWX: 910-983-0550 


NEW YORK 
New York, 10021 
236 East 75th Street 
(212) 879-2023 
TWX: 710-581-4376 


Rochester, 14623 
39 Saginaw Drive 
(716) 473-9500 
TWX: 510-253-5981 


Poughkeepsie, 12601 
82 Washington Street 
(914) 454-7330 

TWX: 914-452-7425 


Syracuse, 13211 
5858 East Molloy Rd. 
(315) 454-2486 

TWX: 710-541-0482 


Endicott, 13764 
1219 Campville Rd. 
(607) 754-0050 
TWX: 510-252-0890 


NORTH CAROLINA 
High Point, 27262 
1923 N. Main Street 
(919) 882-6873 
TWX: 510-926-1516 


OHIO 
Cleveland, 44129 
5579 Pearl Road 
(216) 884-9209 
TWX: 216-888-0715 


Dayton, 45409 

1250 W. Dorothy Lane 
(513) 298-0351 

TWX: 513-944-0090 


OKLAHOMA 
Oklahoma City 
(405) 235-7062 


PENNSYLVANIA 
Camp Hill 
(717) 737-6791 


West Conshohocken, 19428 
144 Elizabeth Street 

(215) 248-1600 and 828-6200 
TWX: 518-660-8715 


Monroeville. 15146 
Montoe Complex 
Building 2 

Suite 2 

Moss Side Blvd 
14121 271-5227 
TWX: 710-797-3650 


TEXAS 
Dallas, 75209 
P.O. Box 7166, 3605 Inwood Rd. 
(214) 357-1881 
TWX: 910-861-4681 


Houston, 77027 


P.O. Box 22813, 4242 Richmond Ave. 


(713) 667-2407 
TWX: 713-571-1353 


UTAH 
Salt Lake City, 84115 
1482 Mayor St. 
(801) 486-8166 
TWX: 801-521-2604 


VIRGINIA 
Richmond, 23230 
2112 Spencer Road 
(703) 282-5451 
TWX: 710-956-0157 


WASHINGTON 
Bellevue, 98004 
11656 N.E. 8th St. 
(206) 454-3971 
TWX: 910-443-2303 


GOVERNMENT 
CONTRACTING OFFICE 
San Antonio, Texas 78226 

Hewlett-Packard 

Contract Marketing Division 
225 Billy Mitchell Road 
(512) 434-4171 

TWX: 512-571-0955 


CANADA 
Montreal, Quebec 
Hewlett-Packard (Canada) Ltd. 
8270 Mayrand Street 
(514) 735-2273 
TWX: 610-421-3484 
Telex: 01-2819 


Ottawa, Ontario 
Hewlett-Packard (Canada) Ltd. 
1762 Carling Avenue 

(613) 722-4223 

TWX: 610-562-1952 


Toronto, Ontario 
Hewlett-Packard (Canada) Ltd. 
1415 Lawrence Avenue West 
(416) 249-9196 

TWX: 610-492-2382 


Vancouver, B.C. 
Hewlett-Packard (Canada) Ltd. 
2184 W. Broadway 

(604) 738-7520 

TWX: 610-922-5059 


HEWLETT §% 
PACKARD ,hp 


395 Page Mill Road. Palo Alto, California 94306 


DYMEG 
DIVISION 


SALES AND SERVICE OFFICES 
INTERNATIONAL - Electronic Equipment | 


ARGENTINA 
Mauricio A. Suarez 
Telecommunicaciones 
Carlos Calvo 224 
Buenos Aires 

Tel. (30-6312) (34-9087) 


AUSTRALIA 
Sample Electromics (Vic) Ply., Ltd. 
9-1] Cremorne Street 
Richmond E.1, Victoria 
Tel. 42-4757 


4 Grose Street 
Glebe, New South Wales 
Tel. 69-6338 


AUSTRIA 
Unilabor H.m.b.H. 
Wissenschaftliche Instrumente 
Rummelhardigasse 6 3 
P.O. Box 33, Vienna IX’71 
Tel. 426 18) 


BELGIUM 
Hewlett-Packard Benelux S.A. 
20-24 rue de I'Hopital 
Brussels 
Tel. 11 22 20 


BRAZIL . 
Crental Importacao e Comercio Ltda. 
Rua des Eliseu Guilherme, 62 
Sao Paulo 8 
Tel. 70-2318 


CHILE 
Hector Calcagm 
Casilla 13942 
Santiago 
Tel. 6.42.26 


DENMARK 
Tape Olsen A/S 
Ronnepgade 1 
Copenhagen 0 
Tel. 29 48 00 


FINLAND 
INTOO Y 
Mentullinkatu 11 
P.O. Box 153 
Helsinkt 
Tel. 6 1) 33 


FRANCE 
Hewlett-Packard France 
150 Boulevatd Massena 
Pans 13 
Tel. 707 97 19 


Hewlel!-Packard France 
2 te Tele d'Or 

Lyon, 6- Rhone 

Tel. 52 35 66 


GERMANY 
Hewlett Packard Vertniebs GmbH 
Kuthessenstrasse 99 
Fraokturl a Main 
Tel. 52 00 36 


Hewlett-Packard Vertnebs GmbH 
Reginfnedstrasse 13, Munich 9 
Tel 49 51 21 


Hewlett-Packard Vertrrebs-GmbH 
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Sample Electronics (N.S.W.) Ply, Ltd. 


Hewlett-Packard Vertriebs-GmbH 
tTechnisches Buro) 
Herrenberger Strasse 110 
Boblingen, Wurttemberg 

Tel. 6971 


Hewlett-Packard Vertriebs-GmbH 
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1 Berlin W 30 

Tel. 24 86 36 


Hewlett-Packard Vertriebs-GmbH 
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K. Karayannis 
Klaftmonos Square 
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The Scientific Instrument Co., Ld. 
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Allahabad 1 
Tel. 2451 


The Scientific Instrument Co., Ld. 
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Bombay 1 
Tel. 26-2642 
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Telecom, Ltd. 
P.O. Box 1812 
Teheran 

Tel. 43850, 48111 


ISRAEL 


Electronics & Engineering Ltd. 
Division of Motorola Israel Ltd. 
16, Kremenetski Street, Tel-Aviv 
Tel. 3502] 


ITALY 


Hewlett: Packard Italiana S.p.A. 
Viale Lunigiana 46, Milan 
Tel. 69 15 84 


Hewlett-Packard Italiana $.p.A. 
Palazzo Italia 

Piazza Marcon 25, Rome-Eur 
Tel. $91 2544 


JAPAN 


Yokopawa-Hewlett-Packatd Ltd. 
759, I-chome 

Yoyogi 

Shibuya-ku 

Tokyo, 

Tel. 370-2281 


Yokopawa-Hewlett-Packard Ltd. 
eB, Umeda 
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Tel. 313-0091 
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Himerkedort 

Chigusa-ku, Nagoya Cily 
Tel. 751-8545 


KOREA 


American Trading Co., Korea, Ltd. 


Seoul P.O. Box 1103 
112-35 Sokong- Dong 
Jung-ku, Seoul 

Tel. 3.7049, 3.7613 


LEBANON 
Constantin E. Macridis 
Clemenceau Street 
Clemenceau Center 
Beirut 
Tel. 220846 


NETHERLANDS 
Hewlett-Packard Benelux, N.V. 
23 Burg, Roellstraat 
Amsterdam, W. 

Tel. (020) 13 28 98 


NEW ZEALAND 
Sample Electronics (N.Z.) Ltd. 
8 Matipo Street 
Onehunga S.€. 5, Auckland 
Tel. 565-361 


NORWAY. 


Morgenstierne & Co. A/S 
Ingeniofirma _ 

6 Wessels Gate, Oslo 
Tel. 20 16 35 


PAKISTAN 
Mushko & Company, Ltd. 
Oosman Chambers 
Victoria Road 
Karachi 3, West Pakistan 
Tel. 54601 


Mushko & Company, Ltd. 
Zitat Chambers 

31, Jinnah Avenue 
Dacca, East Pakistan 
Tel. 80058 


PANAMA 
Electronico Balboa, S.A. 
P.O. Box 4929 
Panama City 
Tel. 3-0833 


PERU 
Fernando Ezeta B 
Av. Petit Thouars 4719 
Mira Flores, Lima 
Tel. 5-0346 


PORTUGAL 
Telectia 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531, Lisbon 1 
Tel. 68 60 72 


PUERTO RICO 
San Juan Electronics, Inc. 
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SPAIN 

Atato Ingenieros 
Enrique Laretta 12 
Madid, 16 

Tel. 235 43 44-5 
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SOUTH AFRICA 
F.H. Flanter & Co. (Ply.), Ltd. 
Rosella House 

Buitencingle Street 

Cape Town 

Tel. 3-3817 


F.H. Flanter & Co.(Ply.), Ltd. 
P.O. Box 200, Bramley 

775 Pretoria Main Road 
Wynberg, Transvaal 

Tel. 40-6871 


SWEDEN 
HP Instrument AB 
Centralvagen 28 
Solna Centrum 
Tel. 08-83 08 30 


HP Instrument AB 
Box 4028 
Indunagatan 28A 
Molndal 4 

Tel. 27 68 00 


SWITZERLAND 
Max Paul Frey 
Wankdorffeldstrasse 66 
Berne 
Tel. (031) 42 00 78 


TAIWAN 
Hwa Sheng Electronic Co., Ltd. 
P.O. Box 1558 
21 Nanking West Road 


Taipei 
Tel. 46076, 45936 
TURKEY 


Telekom Engineering Bureau 
P.O. Box 376 - Galata 
Istanbul 

Tel. 49 40 40 


UNITED KINGDOM 
Hewlett-Packard Ltd. 
Dallas Road 
Bedford, England 
Tel. 68052 


VENEZUELA 
Citec, C.A. 
Edif. Arisan-Of. No. 4 
Avda. Francisco de Miranda 
Chacaito 
Caracas 
Tel. 71.88.05 


YUGOSLAVIA 
Belram S.A. 
83 Avenue des Mimosas 
Brussels 15, Belgium 
Tel. 35 29 58 


For Sales and Service 
Assistance in Areas Not 
Listed Contact: 


EUROPE 
Hewlett-Packard, S.A 
54 Route des Acacias 
Geneva, Switzerland 
Tel. (022) 42.81.50 


ELSEWHERE 
Hewlett-Packard 
1501 Page Mill Road 
Palo Alto, California 94304, U.S.A. 
Tel. (415) 326-7000 
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CERTIFICATION 


The Hewlett-Packaid Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measurements 
are traceable to the U.S. National Bureau of Standards to the extent 


allowed by the Bureau’s calibration facility. 


WARRANTY AND ASSISTANCE 


All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year from 
the date of delivery, or, in the case of certain major components listed 
in the operating manual, for the specified period. We will repair or 
replace products which prove to be defective during the warranty 
period. No other warranty is expressed or implied. We are not liable 


for consequential damages. 


For any assistance contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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